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A GENERAL COMPUTER DATA PROCESSING SYSTEM: 
DOCUMENTATION O F  THE ATS-5 GROUND STATION 

MAGNETOMETER PROGRAM 

INTRODUCTION 

A computer program capable of transforming and displaying specific time- 
dependent data recorded on an indefinitely large number of tape reels is a 
common need within scientific activities. The ATS-5 Ground Station Magnetome- 
ter Data Processing Program described in this documentation is of this type, It 
is suggested that the data operations accomplished by this processing system 
are of seiciently general application that the system could be used to process 
other types of data with little modification. To enable a determination of the 
applicability of this system for a particular data processing use, a list of these 
data operations is presented below. Also, a concept-level "plain language" flow 
chart for their implementation is presented in Appendix A, and a commented 
listing of the production program is presented in Appendix C . The program 
logic is summarized under "Main Program" on page 15, and in the flow chart in 
Appendix A. This documentation uses an original instructional device involving 
numbered comments to aid the reader to understand the program. This is ex- 
plained more fully on pages 4 and 14. 

The effectiveness with which the program has processed the ATS-5 data suggests 
that it successfully avoids the weak points of too much or too little sophistication 
which has troubled other data processing programs observed by the author. Data 
systems written by the author using the techniques described in this publication 
have kept the number of unprocessed ATS-5 flight and ground data tapes on hand 
to zero and are concise enough to be completed in four months by one experienced 
person. The production program card deck will be supplied upon request. 

1. General Data Operations in this Program 

A. 

B. 

C. 

Expression of data time in terms of a single physical unit (milliseconds) 
for computational convenience fo r  data extending over minutes, hours, 
days, or years (see explanation under "Data Time Value Assignment'' 
on page 11). 

Selection of time intervals of data to be processed by designation of 
their beginning times (TI) and end times (TF) on program input cards 
in chronological order. 

Searchthrough the 
rently selected for 

tape to data with times within the time interval cur- 
process ing. 
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D. Confirmation that the tape used in the computer run is the one in the 
data tape library bearing the data time intervals selected for processing 
by the TI, TF program input cards. This is done by print-out of the 
beginning and end time of the data tape mounted on the tape drive which 
shows if this tape contained the data time interval currently selected 
for processing as indicated by print-out of its TI and TF. This program 
proceeds to the next TI, TF selector card if the mounted data tape post- 
dates the first TI, TF selector card. It terminates the computer run if 
the end of the data tape is encountered while searching for or processing 
data in the currently selected time interval. 

NOTE: In other programs using this general data processing scheme such as 
those for ATS-5 md OGO-6 satellite flight data which, contrary to this 
program, are intended to process many data tapes in a single computer 
run differing action is taken when the mounted tape does not contain 
data in the currently selected time interval. Instead, the computer 
operator is provided with on-line printer messages showing the begin 
and end time of each tape he mounts enabling him to ultimately mount 
the tape containing data in the currently selected time interval (also 
printed on-line) if this tape has been made available to him, and through 
some oversight he at first mounts some other tape, These programs 
permit the operator to proceed to the next TI, TF selector card if the 
proper tape is not available. Also, programs using this general data 
processing scheme avoid the considerable programming complication 
of a "data time span versus relevant data tape identification number" 
directory logic module for automatic on-line printer tape mounting re- 
quests. In these programs this directory function is achieved by desig- 
nation of the data tape identification numbers in the sequence in which 
they are  to be used in the run by the person submitting the program. 
This person refers to the data tape shipping slips for tape begin bnd 
end time information to do this. This scheme has been found practicable 
even when as many as 1 2  or more ATS-5 satellite PB data tapes have 
been submitted in a computer run directly producing output data dis- 
plays. The sheet of on-line printer messages showing begin and end 
times of the time intervals selected for processing, the begin and end 
times of the data tapes actually mounted, and printed indications of the 
computer operator's response to the respective tape mount requests 
constitutes a report that would show any deviations from the data tape 
utilization instructions submitted with the job. The only prerequisite 
on the data organization on a tape for this general data processing 
scheme to process all data on it is that the data within any given file be 
in chronological order - the various files of the tape do not have to be. 
AlsoI it is permissible for data missing from a tape to appear on another 
tape. 
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2. 

E. Ignore any data on the tape with time which is out of chronological 
order. 

F. Do processing unaffected by any missing data, i.e. irregular jumps in 
data times. 

G. Unpack the data values from their fields of various bit lengths in each 
logical record (a grouping of bits on tape comprising the data in a 
definite format which by repetition forms the data tape) into fortran 
variables for processing in the main program. 

H. Mathematical conversion of the data into appropriate physical units. 

I. Isolation of collections of data (referred to as Plot B arrays) of specific 
time intervals relative to the beginning of the day of data to do statistics 
on and/or to graphically display on microfilm as a function of time 
(termed the Plot B display). 

J. Obtain collections of time-averaged data points (referred to as Plot C 
arrays) to produce T1quick-look" summarizing graphical microfilm plots 
of events over specific time intervals relative to the beginning of the 
day of data (termed the Plot C display). These "summary1' microfilm 
frames appear right after the end of the microfilm frames which they 
summarize. The time interval over which an average is computed is 
a variable of the program presently set at 30 seconds. 

K. Iqgraphical microfilm display, choice of ordinate and abscissa scale 
(independently) to display data plotted in any given frame with the best 
resolution. The choice of scale is based on the prevailing data sampling 
time interval for the abscissa scale, and the range in data values plotted 
in the microfilm frame for the ordinate scale. 

L. Display numerical values of processed data as a function of time on 
paper print-out . 

Functions of this Documentation 

A. Define the type of data processing accomplished by this program pointing 
out the methods used, and their usefulness for writing programs to do 
similar processing on data of other types (see Appendix A for flow chart 
illustrating how various general data operations are done in this program.) 
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B. Describe the data, source of data, and data tape format specifically 
processed by this program (see Appendix B for the data tape and logical 
record format). 

C . Itemize all subroutines and their functions. 

D. Explain in detail the program logic using numerous plain language 
comments prefacing the program statements to which they apply (see 
program listings in Appendix C and detailed "Autoflowff flow chart in 
Appendix D). These comments are numbered to identify corresponding 
specific program statements in the program listing by comment number 
reference in explanations of program logic in the written documentation 
and in the flow charts in Appendices A and D. 

E. Describe the various display outputs of the program and show samples 
of them (see Appendices E, F, and G). 

COMPUTER INFORMATION 

The program is written for the IBM/360, Operating System release number 16 
or higher with the new SCORS Stromberg Carlson 4020 plotter subroutine pack- 
age. However, the main program can be used without change for any plotter since 
all plotting logic is llmodular", i.e., done by subroutines called by the main pro- 
gram. To use the program to drive a plotter other than the SC4020, it is neces- 
sary orily to replace the SC4020 subroutine calls by calls to the subroutine pack- 
age of the replacing plotter. 

The main program and all but one of the subroutines are in Fortran IV. A small 
subroutine named PICK used for unpacking the data values from the bit sequences 
in the logical records on the data tape is in IBM/360 Assembly Language. Sub- 
routine PICK is sufficiently general to be used for data tlunpackingll in a logical 
record of any format. 

All program input and output operations are done by Fortran IV in the main pro- 
gram since IBM/360 Fortran has sufficiently versatile capabilities to read data 
tapes of arbitrary format without the need for the less simple I/O instructions 
of the assembly language. 

The amount of IBM/360 core required by the program is 200,000 bytes. The 
IBM/360 computer time required on the Model 75 is about 20 minutes for each 
day of data. On the IBM/360 Model 91  the program runs twice as fast. 
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DATA DESCRIPTION AND SOURCE 

The data read from a tape and processed by this program is raw magnetometer 
readings of the components of the geomagnetic field in the H, D, Z coordinate 
system (see Appendix H for definition) and readings from an additional experi- 
ment channel (called R readings) at a specific location on the earth's surface as 
a function of time. This location is at a Canadian geophysical ground station 
situated near the foot of the geomagnetic line of force passing through the ATS-5 
satellite. Two such stations are operating: LYNN LAKE and THOMPSON in 
Manitoba, Canada. All of the data on a given tape will be from one of these sta- 
tions. The output displays of the program are identified by labelling showing 
the name of the station to which they apply. 

At both stations, data is written on the tapes by inexpensive tape decks fed by 
the magnetometer. The tape decks are specially designed to directly w r i t e  the 
data on tape in physical records (a division of data bits on tape containing special 
non-data control and check bits and bounded on both sides by "inter-record gap" 
tape marks) in accordance with IBM/360 tape physical record specifications, 
This enables reading of the data tapes by the IBM/360 without intermediate tape 
format conversion procedures, Approximately 30 days of data is written on a 
tape, the tape deck-magnetometer digital data recording unit being unattended 
for this length of time. 

The phrase "set of H, D, Z, R data" used throughout this documentation signifies 
the values of the H, D, Z , and R data readings- sampled at the same instant of 
time and recorded on tape in the normal course of operation of the ground sta- 
tion digital magnetic data recording unit. 

PROGRAM PURPOSE AND OUTPUTS 

The purpose of the program is to convert the raw H,D, Z coordinate system 
geomagnetic field component data count readings and auxiliary experiment chan- 
nel R readings (if channel R is being used for magnetic data) on tapes from 
ATS-5 ground stations into gamma (equal to 10'' gauss) units for a selected 
time interval of interest, and to display the results, 

The display output of the program is as follows: 

1. time-ordered numerical print-out of H,D, Z (in gamma units), and the 
name of the experiment on the R channel and the R data values (see 
sample in Appendix E). 
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2. 

3. 

NOTE: 

graphical plot of the instantaneous H, D, and Z values plotted individually 
as a function of time on Stromberg Carlson 4020 plotter microfilm 
(called Plot B, see sample in Appendix F). 

graphical plot of 30-second average H, D, and Z values (in gammas) 
plotted individually as a function of time on SC 4020 plotter microfilm 
(called Plot C, see sample in Appendix G) . 
The time assigned to each averaged H, D, or Z value is the mid-time of 
the 30-second time interval containing the data used for calculating the 
respective average. 

GROUND STATION DATA TAPE FORMAT 

The designed tape format is as follows (see Appendix B for detailed schematic 
diagram of the tape format): 

1. Physical record (alternatively called TfblockTf) control bits and inter- 
record gap length - within IBM specifications. 

Physical record length - 7200 IBW360 bytes. 

Logical record characteristics (see Appendix B for detailed description 
of a logical record). 

A. 

B. 

C. 

2. 

3. 

Length - 72 IBM/360 bytes 

Logical records per block - 100 

Data contents of a logical record (in order of occurrence on tape) 

1) time (day of year, hour, minute, second) of first of the ten sets 
of H, D, Z, R data counts in the logical record 

2) station ID code 

3) R experiment channel code 

4) data year code 

5) first of the ten sets of H,D, Z,R data counts in the logical 
record 
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6) 48 dummy bits not presently used 

7) the nine remaining sets of H, D, Z, R data counts of the logical 
record 

D. Time span covered by logical record - depends on the time in- 
terval between sampling of each set of H, D, Z, R data, This time 
interval is set manually by a control on the Magnetometer Field 
Monitor (see tlDesign Sample Time Intervalstt below). The data 
sample time interval is usually one second. 

E. Data files per tape - 1 

SPECIAL SITUATIONS ON DATA TAPE 

The actual tapes differed from the original design specifications in some blocks 
as follows: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

block length less than 7200 bytes (some as short as one byte) 

control bits not within IBM specifications 

data sampling time interval different from design value 

year code (see ttID Codestt below) for 1969 wrong (for entirety of tape) 

day of year of a logical record occasionally wrong 

occasional blocks with incorrect format in that the block does not begin 
with the beginning of a logical record (the data time field) causing all 
following logical records of the block to also be off-format 

spurious extra ends of file on data tape 

The IBM/360 reacts to short blocks (less than 18 bytes) and/or incorrect con- 
trol bits as though an I /O error for the block involved occurs. This causes 
multiple re-reads of the block by the IBM/360 rapidly wearing through the data 
tape. 
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STEPS TAKEN TO ACCOMMODATE SPECIAL SITUATIONS 
ON GROUND STATION DATA TAPES 

1. A computer that re-reads blocks with faulty control bits and/or length 
less than 18 bytes zero times was found. A program for it, shown in 
Appendix I, was written to copy blocks of the original tape padded out 
to 7200 bytes by hex 9's if short and with a hex 1 inserted in the last 
hex digit of the dummy bit field of the first logical record as an indi- 
cator if read with I/O error. All data of a block with such an indicator 
is flagged with an "F" in the microfilm display and numerical print-out 
since data read with an T/O error may be unreliable. The copied data 
tape has no faulty control bit o r  short block problem when run on the 
IBM/360. This computer used for copying is the IBM/1800 located in 
Goddard Space Flight Center, Building 2 ground floor. It can be oper- 
ated by the programmer himself, 

2. The program calculates the data sampling time interval for the data of 
a logical record (with valid time information) by dividing by 10 the 
difference between the first data sample time (the first 9 hex digits of 
the logical record) and that of the next consecutive logical record if it 
has valid time information. This handles any operationally imposed 
data sampling time interval changes within the block. Tests deter- 
mining what constitutes valid times are described in (3,) following. 
The 10 sets of H,D, Z,R data of any logical record having a data 
sampling time interval differing from design specifications are pro- 
cessed as usual, but are flagged with a "T" in the microfilm display 
and.the numerical print-out. 

3. A logical record which has an invalid time field (first 9 hex digits) or 
which is followed by a logical record having an invalid time field 
(making determination of data sampling time interval impossible) is 
not processed. Following are conditions defining an invalid time field 
of a logical record: 

A. day of year, hour, minute, or second having an impossible value, 
e.g., day of year greater than 366 or less than 1 (if this occurs the 
time field of the logical record is set to zero as an indicator in- 
stead of the equivalent number of milliseconds since the "ZERO 
YEAR" time origin as described below). 

B. time of the logical record greater than time of following logical 
record (chronological order test) e 
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C. time difference between logical record and the following one 
greater than maximum value (10 seconds) prescribed by design 
specifications (guards against the use of an incorrect data sampling 
time interval in assigning a time to each of the 10 sets of H, D, Z, R 
data in the logical record). 

4. To enable processing of the data in the occasional short blocks (less 
than 7200 bytes) on the original tape the program puts hex 9's  in that 
part of the fortran array (IDAT) receiving the data block which is not 
filled by the block due to its shortness. In this way data from a previ- 
ous block will  not remain at the end of the array to be incorrectly in- 
terpreted as data of a new block. Thus, the program will ignore any 
blocks having hex 9's in the time field of the 2nd logical record or 
before. Also, any logical records having hex 9's  in it or in the time 
field of the following logical record is recognized as the last logical 
record of a short data block and is not processed. 

I 

5. In the absence of the correct year code field in all logical records of 
data tapes of year 1969, (year code for '69 as well as '70 was zero), 
the change of day of year to a value less than 365 was used to indicate 
beginning of 1970 data. Due to the unreliability of the year code field 
in the data tapes, the correct year at the beginning of the tape being 
processed is supplied by means of a. fortran statement placed in the 
main program. 

6. Data tapes with spurious ends-of-file are processed by means of a 
specially modified program deck which considers the tape as one having 
multiple IBM/360 data sets and uses the required special IBM 360 job 
control cards. The actual number of files on the tape must be entered 
into this special program which is not shown in t h i s  publication. A copy 
of this program can be obtained from the author. 

7. Avoidance of data loss in tape blocks with format errors was accom- 
plished by use of special program logic. This logic searches for the 
first occurrence in the tape block of a distinctive bit configuration (the 
dummy bit field of the logical record as shown in Appendix B). Since 
this relatively easy to locate bit configuration occurs at a fixed position 
within a logical record, the hexadecimal digit beginning the first logical 
record in the tape block is also determined once the first dummy bit 
configuration is found. I€ the hexadecimal digit beginning the first 
logical record is not the first hexadecimal digit in the tape block, the 
fortran array containing the data of the tape block is shifted so that it 
is before processing continues. This format error corrector fails if 
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the logical record length is not constant as  occasionally happens. The 
program utilizing this corrector logic is not shown in this publication. 
Copies of this program can be supplied however. 

STATION, ADDITIONAL EXPERIMENT CHANNEL (R), 
A.ND DATA YEAR ID CODES 

See Appendix B for where these codes appear in each logical record of the data 
tape. The field length for each code is 4 bits, i.e., one hexadecimal digit. The 
codes, in hexadecimal, follow: 

1. Station Codes 

A. 1 = LYNN LAKE 

B. 2 = THOMPSON 

C. 3 = WINNIPEG 

D. 4 = THE PAS 

2. Additional Experiment Channel (R) Codes 

A. 0 = not used 

3. 

B. 

C. 

D. 

E. 

F. 

Year Codes 

A. 9 = 1969 

B. 0 = 1970 

c. 1 = 1971 

1 = H magnetic field component 

2 = D magnetic field component 

3 = Z magnetic field component 

4 = proton experiment (total magnetic field) 

5 = other experiment (photometer, etc.) 
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D. 2 = 1972 

E. 3 = 1973 

etc. 

DATA TIME VALUE ASSIGNMENT 

Each logical record has 10 sets of H, D, Z, R data each set corresponding to an 
instant of time. Only the time (in day of year, hour, minute, second) of the first 
set of H, D, Z, R data is given in the logical record. The time for each of the 
9 remaining sets of H, D, Z, R data is obtained by adding to the time of the first 
H, D, Z, R set the data sampling time interval (between each H, D, Z, R set of 
data) the number of times appropriate for the particular set of H, D, Z, R to 
which a time value is being assigned. For example, to get the time of the third 
H, D, Z, R set the data sampling time interval is added to the time of the first 
H, D, Z, R set twice. A s  mentioned above, the data sampling time interval for 
the logical record is the difference between the time of its first set of H,D, Z,R 
data and the time of the first H, D, Z, R set in the next consecutive logical 
record divided by 10. Lf either of these two times do not pass the time validity 
tests described above, no data sampling time interval is calculable and the data 
of the logical record is ignored, This method enables automatic handling of 
change of the operating sampling time interval wherever it occurs on the data 
tape. 

To do computations with time, such as time addition to get data point times, or  
taking time difference between begin time of a microfilm frame and the data 
point time being plotted (to get its abscissa in one system of units as required 
by plot subroutines), etc., any time value used in the program is converted from 
calendar units (year, day of year, hour, minute, second) to the equivalent num- 
ber of milliseconds the time value is from an arbitrary time origin. This time 
origin (called ZERO YEAR) is prior to the earliest time value in the data tapes 
so that the "number of milliseconds since ZERO YEAR" equivalent of a data 
point time will never be negative. The arbitrary point in time taken as ZERO 
YEAR is zero hour, minute and second of the first day of any year if this time 
precedes the earliest data to be processed. However, ZERO YEAR must not 
pre-date the data so much that the "number of milliseconds since ZERO YEAR" 
expressing the latest time used in the program is so large as to exceed the com- 
puter storage allotted to it. In this program, times (in "milliseconds since zero 
year") are in fortran double precision which allows (for the IBM/360) processing 
of time's near enough to ZERO YEAR so that their equivalent in "milliseconds 
since ZERO YEAR" is 17 significant digits o r  less. Thus many years of data 



can be processed without change of the ZERO YEAR (set by a fortran arithmetic 
statement to 1969 at beginning of main program). 

The program uses two auxiliary subroutines for operations on time. These are 
subroutine MSZRDP to go from time in calendar units (year, day, hour, minute, 
second) to the equivalent in milliseconds since ZERO YEAR, and subroutine 
MSCLDP to go from "milliseconds since ZERO YEAR" to the more convenient 
equivalent in calendar units (year, day of year, hour, minute, second). 

MAGNETIC FIELD MONITOR DESIGN DATA SAMPLE TIME INTERVALS 

The operating data sample time interval is set by a control switch on the Mag- 
netic Field Monitor and is seldom changed. The usual data sample time interval 
is one second, i.e., the time interval between times of consecutive sets of H, D, 
Z,  R data is usually one second. The possible data sample time intervals by 
original monitor design are .1 sec, 1 sec, 2 sec, 5 sec, or 10 sec. 

PLOT B (NON-AVERAGED DATA DISPLAY) FORMAT 

Each microfilm frame consists of a graph of the H component (in gammas) as a 
function of time, a similar D component graph, and a similar Z component graph 
of the same frame. See Appendix F for a sample plot B. 

The time sc'ale for the H, D, and Z component plots on the frame is the same 
and depends on the data sampling time interval for the first set of H, D, Z data 
of the microfilm frame so that the time scale optimum for the prevailing sam- 
pling time interval at the start of the plots is used. The time scale (the data 
time length covered in the microfilm frame) that we considered optimum as a 
function of data sampling time interval is as follows: 

DATA SAMPLING 
TIME INTERVAL 

DATA TIME LENGTH 
COVERED IN FRAME 

.1 second 1 minute 

1 second 6 minute 

2 second 12 minute 

5 second 1 hour 

10 second 1 hour 
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The program causes the begin time and end time of any plot B to delimit an 
integral multiple of the chosen data time length from time zero of the day of 
data, and to include at least one data point positioned properly on the time scale 
even though data gaps may exist. This facilitates data comparisons for different 
days. A vertical line appears on the microfilm frame every sixth of the se- 
lected data time length covered by the frame. The time intervals between these 
vertical lines are further sub-divided by 10 short vertical rrticrr marks. 

The vertical scale for the H (in gamma units) plot of the frame depends on the 
maximum and minimum values of the H component values being displayed in the 
plot. Similarly for the vertical scale of the D plot, also the vertical scale of 
the Z plot. Only six vertical scales, Le., low and high limit of vertical scale 
for a given component are possible. The specific vertical scale chosen for the 
component plot on the particular microfilm frame is the first of the following 
six scales which includes both the maximum and the minimum of the component 
values displayed in the plot. 

VERTICAL PLOT SCALES 

(the one displaying the 
component with the best 
resolution is chosen for 
the microfilm frame) 

-60. to +60. 
-150. to +150. 
-300. to +300. 
-600. to +600. 
-1200. to +1200. 
-2400. to +2400. 

A horizontal line appears on the respective component plot on the microfilm 
frame every sixth of the data range (in gamma units) covered by the selected 
vertical scale. The scale between these horizontal lines is further sub-divided 
by 10 short horizontal rrticrr marks. 

PLOT C (AVERAGED DATA DISPLAY) FORMAT 

A Plot C appears every time data spanning an hour of time has been displayed 
by plot B's. Its purpose is to summarize (as 30-second time interval averages) 
for each individual component the instantaneous data displayed in the intervening 
(an '%our's worthrr) plot B's. This provides a "quick-look" capability to the 
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scientist using the microfilm. For example, a plot C summarizes and appears 
after every ten plot B's when the plot B data time length is six minutes (which 
is the norm). 

The scheme for the vertical and horizontal scales for plot C are the same as 
those for plot B described above except the horizontal scale (the time scale) is 
non-variable and always covers one hour of data. See Appendix G for a sample 
of plot c, 

EQUATIONS USED IN PROGRAM 

1. To obtain the H, D, or Z field components values from magnetometer 
%ountsft for the individual component as recorded on the data tape. 

FIELO COMPONENT (in gammas) = COUNTS FOR COMPONENT x .976408 - 2000. 

2. To provide reliability that a 30-second average component value does 
approximate the true field component value at the time assigned it, no 
average component value is established for the 30-second interval 
unless at least 1/3 of the maximum number (30 seconds divided by the 
data sampling time interval) is available in the 30-second interval for 
computing its average. Thus, the minimum number of component values 
required (CPCTMN) for getting a 30:second average component value is 
given by 

1 30000. - 10000. CPCTMN = - - 
3 TSPLST TSPLST 

where TSPLST is the data sampling time interval at end of the 30- 
second interval. TSPLST rarely changes. 

SPECIFICS OF PROGRAM LOGIC 

Only the general features of the program are discussed here since in-depth 
details intended to expedite the programmer's learning task appear as numbered 
comments in the main program listing in Appendix C. Numbering of the com- 
ments makes it possible to locate the specific group of Fortran statements being 
explained in the text below which cites comment numbers, o r  being represented 
by flow chart blocks (Appendix A has general flow chart, Appendix D has detailed 
llAutoflowlt flow chart) adjacent to which the corresponding listing comment 
statement numbers appear, 
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1. Main Program 

The scheme of data processing used in the main program resulted from 
attempting to attain a specific goal: to write the most brief, straightforward, 
efficient program for processing the given data. The ability to process only 
selected time intervals (by designating their begin and end times, Le., TI, TF's 
on data cards read by the program) or the entire data tape was also included in 
the program, The general data processing scheme used here for ATS-5 ground 
station data has also been used quite successfully with large volumes of data 
from other sources (ATS-5 PCM and P F M  flight data, and also OGO-6 flight data). 

The data processing steps done by the main program are: 

A. 

B. 

C. 

D. 

NOTE: 

read next TI, TF or  end-of-computer run indicator ( X X )  on data card 
(comment 2); the XX card is always last data card. 

read next block on data tape until last time of block is greater or equal 
to TI (comments 2 to 10); terminate run if end-of-tape encountered in 
this "search mode". 

get begin time of block accessed by previous step; back to step ffA" if 
this begin time is greater than TF, i.e., beyond present TI, TF (com- 
ment 10). 

process the logical records of the block that are within the present TI, 
TF by storing the time and the H, D, Z (in gammas) and R of each of 
the.10 sets of H, D, Z, R counts of each logical record in the arrays 
("B arrays") containing the data to be displayed by a plot B (comments 
11 to 34). 

The extra step of storing data in an array instead of plotting it directly 
is necessary in order to pre-determine the best vertical scale for the 
H, D, and Z plots individually before doing the plot B or the plot C. 

During this processing, 3 situations may occur: 

1) data time larger than TF encountered - in this event go to step !'A1! 
(comment 16). 

2) end of block on data tape reached in processing - in this event to 
to step rtB1c (comment 15). 

3) data time larger than end time of present plot B encountered - in 
this event go to step "E", etc., below (comment 22). 



2. 

E. get 30 second average data points for plot C from the B array before it 
is filled by data for the next plot B; store these averaged data points in 
an array termed the IfC arrayf1 (comments 22 to 31). 

F. if, in step llE1l, a 30 second average data point with time greater than 
end time of present plot C is encountered, use the data in present C 
array to do a plot C. After this plot C is done, the C array is again 
available for storing more 30 second averaged data for the next plot C 
starting with its first location (comments 26 to 28). 

G. now that the data in the B array has been utilized (for averaging), use 
this data to do the plot B whose end time was just exceeded; after this, 
the B array is again available. Continue storing the data from the logi- 
cal records into the B array starting with their first location (comments 
31 to 34). 

H. computer run ends by reading the last TI, TF data card which is always 
the symbol XX indicating the computer run is to be terminated (see 
step llA1l), or by encountering end-of-tape (comments 2 and 7). 

SubroutineMSZRDP (IYR, IDY, IHR, MN, ISEC, TM) 

A. Purpose - to get "millisecond since ZERO YEAR" equivalent in double 
precision of a time known in calendar units, i.e., year, day of year, 
hour, minute, and second. 

B. Calling Sequence - 
1) IYR = last 2 digits of year (fortran integer) 

2) IDY = day of year, i.e., Julian day (fortran integer) 

3) IHR = hour of day (0 to 24, fortran integer) 

4) MN = minute (fortran integer) 

5) ISEC = second (fortran integer) 

6) TM = the equivalent in lfmilliseconds since ZERO YEARvv (fortran 
double precision variable) of the time specified by the 5 preceding 
calling sequence elements. 



C. Common Section - one only, named ZROYR, to communicate value of 
ZERO YEAR, in common with main program in which value is set (for 
explanation of the term ZERO YEAR see the section above entitled 
"Data Time Value Assignment"). 

3. SubroutineMSCLDP (TM, IYR, IDY, IHR, MN, SEC) 

A. Purpose - to get the calendar units equivalent, i.e., year, day of year, 
hour, minute, second of a time known in "milliseconds since ZERO 
YEAR". Also returns month and day of month (see "common sections" 
below). 

B. Callingsequence - 
1) TM = the equivalent in "milliseconds since ZERO YEAR" (fortran 

double precision variable) of time specified by the 5 following 
calling sequence elements outputted by this subroutine. 

2) IYR = last 2 digits of year (fortran integer). 

3) IDY = day of year, i.e., Julian day (fortran integer), 

4) IHR = hour of day (0 to 24, fortran integer). 

5) MN = minute (fortran integer). . 

6 )  SEC = second (fortran single precision floating point variable). 

C. Common Sections - 
1) name is ZROYR, used to communicate value of ZERO YEAR to this 

subroutine, in common with main program in which value is set. 

2) name is DATE, used to return month (MNTH, typed as fortran in- 
teger but contains BCD alphabetic information) and day of month 
(DYMTH, fortran integer) to calling program. 

4. Subroutine ATSGRT (IWD1, IWD2, IYR, TM) 

A. Purpose - to get the data time presented in the logical record in 
ltmilliseconds since ZERO YEAR". 
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B. Callingsequence - 
IWDl = a fortran integer word consisting of the first 4 bytes of the 
logical record, i.e., day, hour, minute and 10's digit of second (see 
format of the logical record in Appendix B). 

IWDZ = a fortran integer word consisting of the second 4 bytes of 
the logical record needed only to get 1's digit of seconds. 

IYR = last 2 digits of year of data, set by arithmetic statement at 
beginning of the calling program (the main program) instead of 
picked-up from data tape since the data year code for year 1969 is 
incorrect on the tapes. 

TM = the equivalent in '!milliseconds since ZERO YEAR" (fortran 
double precision variable) of the data time presented in the logical 
record. 

5. Subroutine PICK (ITO, IFROM, ISW, IOFST, NRBTS) 

A. Language - IBM 360 assembly language. 

B. Purpose - to unpack a bit string of the logical record constituting one 
of its data fields and move it to a fortran integer word in the calling 
program which then uses it. 

C. Calling Sequence (all elements are integers) - 

1) IT0 = address of fortran word where bits are to be moved and 
right-adjusted in this word. 

2) IFROM = address of fortran word containing the bit string com- 
prising the data field wanted. 

3) ISW = word combination switch, when non-zero allows more than 
one fortran word to be used in building the bit string being returned 
as a data field to the calling program in the fortran word specified 
by IT0 above. 

4) IOFST = number of bits that contents of word specified by IFROM 
above must be shifted left in order to left-adjust the bit string to 
be moved to the calling program. 



5) NRBTS = number of bits comprising bit string, i.e., data field 
wanted. 

6. Subroutine ATSGPB (TMBARY, BT, IDBAR, ICT, NSC, SCLM1, SCLM2, 
TIPB, TFRLTH (IHSC), IFLG, ITFLG) 

A. Purpose - contains all logic of program for doing the plot B for the 
Stromberg Carlson 4020 microfilm plotter; plots all data presently 
contained in the B arrays which are communicated to it; the data in the 
B arrays is within the specific begin and end time chosen by the main 
program and suitable to the present data sampling time interval (see 
section entitled "Plot B Format" above). 

B. Calling Sequence (all input quantities tcl subroutine) - 
1) TMBARY = array containing time in double precision "milliseconds 

since ZERO YEAR" of each set of H, D, Z components plotted; 
dimensioned large enough (to 730) for the case in which the B array 
contains the greatest number of points to be plotted, Le., when the 
data sampling time interval is 5 seconds with a 1 hour time length 
displayed on plot B. 

2) BT = two-dimensional array containing the individual H, D, Z 
component values to be plotted; first subscript selects component 
to plot (1 for H, 2 for D, 3 for Z); second subscript selects the H, 
D, Z set being plotted (data sampled at the same instant of time 
comprise a set). Each H, D, and Z value is in gamma units and 

. fortran single precision. 

3) DDBAR = two dimensional fortran integer array containing the in- 
dividual identification codes used primarily in SUBROUTINE 
ATSGPR; its first element is used in this subroutine to identify for 
labelling purposes the ground station whose data is being plotted; 
the first subscript selects which code (1 €or station, 2 for identifi- 
cation of extra experimental channel R, 3 for indication .of year of 
data); second subscript selects the H, D, Z set to which the codes 
apply. 

4) ICT = actual number of H, D, Z sets ("data points") in array BT 
(see above) to plot. 

5) IvSC = array containing as one of its 3 elements the subscript of 
the vertical scale (see below) that displays the H component with 
best resolution on this plot B; similarly €or D and Z. 
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6) SCLM1 = array containing the plot B lower limit for each of the 
six possible vertical scales for the individual H, D, or Z component; 
the specific lower limit for the individual H, D, or Z plot on this 
plot B is selected by the SCLMl array subscript value stored in the 
IVSC array element corresponding to the component (H, D, or Z). 
For example, the lower limit of the H plot vertical scale is the 
SCLM1 array element with subscript equal to IVSC(1). Similarly 
for D and Z. 

7) SCLM2 = array defined similarly to array SCLMl except SCLM2 
contains the plot B upper limits for each of the six possible vertical 
scales. 

8) TIPB = begin time in fortran double precision ''milliseconds since 
ZERO YEAR" of this plot B; not necessarily a data time but it is 
the begin time of the closest integral multiple from zero instant of 
the data day of the time length selected for (see section entitled 
"Plot B Format") and displayed in this plot B that contains the first 
data time on the plot B. 

9) TF'RLTH(1HSC) = the element of array TFRLTH selected by the 
value of subscript IHSC; array TFRLTH contains the millisecond 
equivalent of the various data time lengths that plot B displays as 
selected by the prevailing (at beginning of data in the corresponding 
B array) data sampling time interval. 

10) IFLG = array containing symbol for each set of H, D, 2 values 
("data point") indicating if  the data tape block it is in was read by 
the IBM/1800 copy program and/or the actual data processing 
IBM/360 program with an r/O error. The symbol "FT' is used to 
signify I/O error. Caution in interpreting such data should be used 
by the scientist. The blank symbol is used to indicate data read 
without an I/O error. 

11) ITFLG = array containing symbol for each set of H, D, Z values 
("data point") indicating if the data sampling time interval value 
for the set is equal to one of the design values (stored in array 
TINT). The symbol f7T'r is used to mark a data point at which the 
data sampling time interval is unexpected. Data marked by a "TIf 
is not necessarily wrong. The blank symbol is used to indicate 
data at which the data sampling time interval is equal to a design 
value a 
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C. Common Section - name is DATE, used to return month (MNTH, typed 
as fortran integer, but contains BCD alphabetic information) and day of 
month (IDYMTH, fortran integer) to calling program. 

7. Subroutine ATSGPR (TMBARY, BT, R ,  IDBAR, IFLG, ITFLG, ICT) 

A. Purpose - this subroutine is called only if the symbol rrPRTr' appears 
on the TI, TF data card (see below); contains all logic of the program 
to do numerical print-out of the H, D, Z magnetic field component values 
in gamma units in chronological order for data within the currently se- 
lected TI, TF. Included in this print-out i s  the data of the additional 
experimental data channel (R) and the name of the experiment on chan- 
nel R. If the R data is either the H, D, or 2 component it is in gamma 
units, otherwise the R data is printed out exactly as found on the data 
tape, i.e., Sn counts. The data printed out by a call to this subroutine 
is the contents of the present plot B array at time of the call. 

B. Callingsequence - 
1) R = array containing all R channel data values for data times in 

present plot B array; in gamma units if R channel has magnetic 
data, otherwise in counts; in either case, fortran single precision. 

2) for explanation of other elements of calling sequence see explana- 
tions given for them under SUBROUTINE ATSGPB. 

C. Common Section - 
1) name i s  DATE; communicates month (integer-type fortran variable 

MNTH containing 3-character alphabetic name of month), and day 
of month (fortran integer IDYMTH) communicated from SUBROU- 
TINE MSCLDP (see above) to this subroutine for printing out time 
information. 

8. Subroutine ATSGPC (TIvIAV, BTAV, ISBSTA, ICTC, IVSC, SCLM1, 
SCLM2, TIPC) 

A. Purpose - contains all logic for doing an SC 4020 microfilm frame 
(a plot C) displaying the 30 second averaged H, D, and Z magnetic field 
component values in individual plots on the frame from data in the 
C arrays each time called. 



B. Calling Sequence - 

TMAV = array containing times in fortran double precision 
"milliseconds since ZERO YEAR" of the H, D, Z 30 second average 
component values displayed in this plot C; dimensioned large enough 
(to 130) to hold maximum number of data times (at 30 second 
spacing) contained within the fixed data time length displayed by a 
plot C (1 hour). 

BTAV = two-dimensional array containing the H, D, and Z 30 second 
average component values to be individually displayed on plot C; 
first subscript selects component (1 for H, 2 for D, 3 for Z); second 
subscript selects the set of average H, D, Z values being individu- 
ally plotted where "set1' in this usage signifies an average H, D, 
and Z value all applying to the same assigned data time (stored in 
array TMAV above). 

ISBSTA = ground station identifier code used to choose ground 
station name with which to label this plot C; the code used comes 
from the logical record that contains the first set of instantaneous 
H, D, Z component data values included in the B array last used 
for averaging and filling of the C arrays. 

ICTC = actual number of 30 second average H, D, Z component 
value %ets" in C array to be displayed on this plot C. 

IVSC, SCLM1, SCLM2 = see explanations for these arrays given 
under calling sequence for SUBROUTINE ATSGPB. 

TIPC = begin time in fortran double precision "milliseconds since 
ZERO YEAR" of this plot C; not necessarily a data time but it is 
the begin time of the closest integral multiple from zero instant of 
the data day of the fixed plot C time length (1 hour) which contains 
the time of the first 30 second average H, D, Z component values 
on the plot C. 

C. Common Section - 
1) name is DATE; explanation similar to that for common section 

DATE in subroutine ATSGPB above. 
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9. Subroutine ERRSET (IERNO, INOAL, INOMES, ITRACE, ADDUSE, IRANGE) 

A. Purpose - this is a31 IBM/360 Fortran Programming System subrou- 
tine. It prevents the operating system from terminating the computer 
run if multiple short blocks, i.e., of length (in bytes) less than that 
specified by the Job Control Language (see Appendix J) for the data set, 
are encountered on the ground station data tape. This '!short block" 
situation does sometimes occur due to tape deck operation deviation 
from design. 

B. Callingsequence - 
1) see explanation of this subroutine in IBM/360 System Reference 

Manual llFortran IV (G and H) Programmer's Guide" (form number 
C28-6817-0) in Chapter entitled "Extended Error Message Facility". 

10. Subroutine PLTND 

A. Purpose - this is one of the subroutines of the programs used in 
generating the SC4020 plotter tape for microfilm production. It must 
be the last SC4020 subroutine call in the program in order to force 
emptying of any residual contents in the SC4020 output tape buffers at 
the end of the computer run. It is part of the SCORS subroutine package 
for the SC4020 plotter described in the publication WC4020 Microfilm 
Recorder User's ManuaP by Computer Sciences Corp. 

11. Subroutine EXIT 

A. Purpose - this is an IBM/360 Fortran Programming System subrou- 
tine. It is used to terminate program execution by returning control to 
the IBM/360 Operating System. See IBM/360 System Reference Manual 
"Fortran IV Language1' (form number C28-6515-7) in Appendix C: 
Fortran- Supplied Subprograms. 

NOTE: All subroutines of the program which are not described above are used 
in generating the SC4020 plotter tape for microfilm production. They 
are part of the SCORS subroutine package for the SC4020 plotter de- 
scribed in the publication Y3C 4020 Microfilm Recorder User's Manual1' 
by Computer Sciences Corp. 

12. Program Input/Output Details 

For a more in-depth explanation of input/output details than that following see 
Appendix J which contains a listing of the actiial IBM/360 Job Control Language 
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used in the program. It also shows where the TI, TF selector cards go in the 
deck and their format. 

A. Inputs 

1) the data tape from the ATS-5 ground station 

a) read by fortran in the main program on unit 11 

b) tracks - 9 

c) mode - binary (as usual for 9 track tapes) 

d) density - 800 BPI (as usual for 9 track tapes) 

e) format - see Appendix B and section entitled "Ground Station 
Data Tape Format" above. 

NOTE: The RECFM (physical record format) parameter on the DD card for 
the input data tape was set to U (meaning undefined) because the original 
data tapes may have occasional short length physical records. 

2) the T1,TF selector program input cards 

a) read by fortran in the main program on unit 5 

b) position in deck - immediately after the GO.DATA5 DD * JCL 
card of the program deck in chronological order (see Appen- 
dix J) 

c) format - data fields other than "PRTSEL" are read by the 
I fortran field specification and must therefore be right-adjusted 
in the card columns assigned to the data field. 

data field main program 
fortran variable and description 

card columns assigned to the 
data field on the input card 

SYM, causes termination of computer 
run if the characters XX are punched 
in the card columns assigned to it 

2, 3 

IYRI, last 2 digits of the year of the 
begin 
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time (TI) of the data interval selected 
for processing by this input card, for 
example if the year is 1970, the char- 
acters 70 are punched 

IDYI, the day of year of the begin time 
(TI) of the selected data interval 

IHRI, the hour of the begin time (TI) of 
the selected data interval 

MNI, the minute of the begin time (TI) 
of the selected data interval 

FSECI, the second of the begin time (TI) 
of the selected data interval 

IYRF, the year of the end time (TF) of 
the selected data interval 

IDYF, the day of year of the end time 
(TF) of the selected data interval 

IHRF, the hour of the end time (TF) of 
the selected data interval 

MNF, the minute of the end time (TF) 
of the selected data interval 

ISECF, the second of the end time (TF) 
of the selected data interval 

PRTSEL, the variable on the input card 
used to select the time-ordered numeri- 
cal data value paper print-out display 
(see Appendix E for sample) of the data 
in the time interval selected by this TI, 
TF card. This display is outputted only 
if the characters PRT are punched in 
the columns assigned. If the assigned 
columns are left blank this display is 
not outputted. Variable PRTSEL is 
typed integer and read in by means of 
fortran field specification A. 

10, 11, 12 

14, 15 

17, 18 

20, 21 

34, 35 

37, 38, 39 

41,42 

44,45 

47, 48 

50, 51, 52 
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NOTE: As  stated above, when more than one TI, TF input card is used they 
should be put in chronological order as indicated in Appendix J. If they 
are not, the data selected by the TI, TF cards which are out of chrono- 
logical order with respect to the first TI, TF input card will not 
processed. However, the data selected by the first TI, TF card will be 
processed in any case if it is contained on the data tape mounted. 

NOTE: As explained in the section above entitled "Data Time Value Assign- 
ment" the TI, TF input cards must only specify data time intervals 
later in time than the ZERO YEAR value set in the program. 

NOTE: As mentioned above, to terminate the computer run properly, a card 
with the characters XX punched in columns 2 and 3 must follow the last 
TI, TF card. 

B. Outputs 

1) the tape which the Stromberg Carlson Plotter uses as its input to 
produce the microfilm consisting of the plot B display (see Ap- 
pendix F for sample) with the plot C display (see Appendix G for 
sample). 

a) written by fortran in one or more of the subscutines of the new 
SCORS Stromberg Carlson- 4020 plotter package on unit 10. 

b) tracks - 7 
c) mode - binary 

d) density - 556 BPI 

NOTE: In general several SC4020 plotter tape reels are outputted in a computer 
run since so many microfilm frames are necessary to display the data 
on a full ATS-5 ground station data tape. For such a full tape, i.e., one 
containing 30 days of data, approximately 7400 microfilm frames are 
produced from ten full SC4020 plotter tape reels outputted by the com- 
puter run. The new SCORS SC4020 plotter subroutine package and the 
IBM/360 Job Control Language DD card for fortran unit 10 shown in 
Appendix J in conjunction have all necessary logic for the program to 
request a blank tape to continue outputting SC4020 microfilm plotter tapes 
when a previous tape is filled up. 
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2) the optionally selected (see discussion of selector variable PRTSEL 
in the explanation of the TI, TF input card above in this section) 
time-ordered numerical data value paper printout display. 

a) 

b) 

written by fortran in subroutine ATSGPR on unit 6 

see sample of this display in Appendix E 

3) printed messages giving the beginning and end time (TI, TF) of 
each data time interval appearing on 
program; the beginning and end time of the mounted ATS-5 ground 
station data tape (the end time is printed only if the end-of-tape is 
encountered during processing of the data); the number of SC4020 
plotter microfilm frames residing on the plotter input tapes pro- 
duced by the computer run. 

input card read by the 

a) written by fortran in the main program on unit 6. 

ACKNOWLEDGEMENTS 

The author wishes to express his gratitude to the following people for completing 
the team that made possible this computer exposition of exciting new additions to 
geophysical knowledge by advanced instrumented monitoring methods: T. L. 
Skillman, the principal investigator for the ATS-5 Magnetic Field Monitor, for 
designation of data displays; Dr. Paul Serson and L. Law of the Canadian Dominion 
Observatory for installation and maintenance of the magnetometers at the ATS-5 
ground stations; S. Billingsley for design and installation of the digital recording 
units; 0, Clark for data tape format design and the writing of subroutine PICK 
used in the program; Dave Fisher of IBM at Goddard Space Flight Center for 
writing the IBM/1800 computer program for copying and correcting the original 
data tapes. 

27 



APPENDIX A 
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APPENDIX B 

FORMAT OF THE ATS-5 GROUND STATION 
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APPENDIX C 

PROGRAM LISTINGS 



CCDML **e**  M A I N  PROGRAM O F  T H E  A T S - 5  GROUND S T A T I O N  D A T A  P R D C E S S I N G  000000 08 
C P S Y S T E M  - THE NAME O F  T H I S  PROGRAM 1s ATSGRD 00000009 
C 00000010 

0001 D I M E N S I O N  BT(3~730)18TAV(3~130)~IDAT(181101)1R(730)tiD8AR(3r7;20)r 00000011 
I I D ( 3 ) . I D C T ( 4 ~ 1 0 ) . T F R L T H ( 5 ) . T I N T ( 5 ) . C P S U M ( 3 ) ~ C P C T ( 3 ) ~ I V S C ( 3 ) ~  00000012 
2 S C L M  1 ( 6 )  SCLM2 ( 6  1 I F L G C  730) I T F L G (  730) 00000013 

0003 D D U a L E  P R E C I S I O N  T I . T F . T I R E C . T F R ~ C . T M l ~ T M 2 ~ T I P B ~ T F P E ~ T I P C . T F P C ~  00000015 
1 T A V L ~ T S P L ( 1 0 1 ~ T M E A R Y ( 7 3 O ) ~ T M A V ( 1 3 0 )  00000016 

0002 I N T E G E R  SYM.XXBCD.PRTBCD 9 PRTSELI  P R T S V  00000014 

0004 DATA I B G T P / O / ~ I S T R T @ / O / ~ I S T R T C / O / . I 9 S / Z 9 9 9 9 9 9 9 9 9 / ~ I F R ~ T / O / ~  00000017 
1 T F R L T H / 6 0 0 0 0 .  ~ 3 6 0 0 0 0 ~ ~ 7 2 0 0 0 0 ~ ~ 3 6 0 0 0 0 0 ~  * 00000018 
2 3 6 0 0 0 0 C ~ / r S C L M 1 / - 6 0 ~ . - 1 5 0 . . - 3 0 0 . . - 6 0 0 . r ~ 1 2 0 0 ~ ~ ~ ~ 4 0 0 ~ / ~  00000019 
3 X L M  2 / 60.9 1 5 0 .  -30 0 .;6 0 0 t 12 0 0 .  2 40 0 .  / v X X Z m X T / / .  I AaSTRK/ I HP / e  

4 I B L N K / l H  / r T I N T / 1 0 0 . t 1 0 0 0 ~ ~ 2 0 O O ~ ~ 5 O O O ~ ~ ~ O O O O ~ / ~ N ~ W X X / O / ~ i L T ~ T / l H l / O O O O O O 2 l  
5 , P R T B C D / 3 H P R T /  0 0 0 0 0 0 2 2  

0005 COMMON/ZROYR/I ZYR 00000023 
0006 W R I T E ( 6 . 1 3 0 1 )  00000024 

am u o 0 2 0  

0007 1 3 0 1  F O R M A T ( l H l / / / l X . ' A T S t 5  GROUND S T A T I O N  D A T A  T A P E  P G O C i S S I N G ' )  00000025 

0009 I Z Y R =  69 00000027 
00 10 I Y R = 7 0  0 0 0 0 ~  

C 00000029 
CCOMP **e** READ N E X T  T I . T F  O R I X X  IF N O  MORE 00000030 

0008 C A L L  E R R S E T ( 2 1 2 r 3 0 0 . 0 . 0  9 0 0 )  o o o o m r  
- 

0012 R E A D ( 5 . 7 0 7 1 )  S Y M ~ I Y R I r I D Y I r I H R I ~ M N I . I S E t l . I Y R F . ( D Y F . I H R F ~ M N F ~ I S E C F O O O O O O 3 3  
1 .PRTSEL O O C 0 0 0 3 4  

0013 7071 F O R M A T ~ 1 X ~ A 2 ~ 3 X ~ 1 2 ~ 1 X . 1 3 . 1 X 1 I 2 . 1 X . I 2 . I X . I 2 ~ l 2 X ~ I 2 ~ l X ~  13.1X.12.1X. 00000035 
I I2 v 1 X. I Z . I X *  A 3 )  0 0 0 m 6  

0014 IF(SYM.NE.XXBCD) GO TD 2000 00000037 
0015 P R T S E L = P R T S V  00000031 
0016 GO T O  45 00000039 
0017 2000 C A L L  MSZR@P( I Y R I  9 I O Y I  9 I H R I . M N I  . I S t C I . T I )  000 0 0 0 4 T  
0018 C A L L  M S Z R D P ( I Y R F . I D Y F . I H R F . M N F . I S E C F I T F )  0 0 0 0 0 0 4 1  
0019 C A L L  M S C L D P ( T I . I Y R I . I D Y I . I H R I . M N I . S t C I )  0000004ii 
0020 C A L L  M S C L D P ( T F . I Y R F . I D Y F . I H R F ~ M N F ~ S E C F ~  O O C O C 0 4 3  

0 0 2 1  W R I T *  (6.401) I Y G I  ~ I D Y I ~ I H R I . M N I . S F - C I ~ ~ V F ~ F I ~ D I ~ I ~ C ~ R F  .MNL.btLL -o(mooo44 
00 22 401  = O Q M A T ( / / / l X .  2 7 H R E A D  NEW T I t T F  T I M E  REQUEST r 5 X .  6 H T I  IS . 1 2 r 0 0 0 0 0 0 4 5  

I In/, I 3-? 2 I IH/ 9 12 s lH /  s re. 3 . 1 0 X  ; m I S r 2 . 1  H/ ISXFG'T L ii I H l .  IDmm ouv6-- 
22.1rl/.F6.3) 00000047 

C O O C m 4 8  
CCOM3 ****e D E T E R M I N E  I F  P R t S E N T  B L D C K  IS I N  NEW T I . T F  0 0 0 0 0 0 4 Y  
C * O R  M t 4 D  €LOCK 1 P  AT 77mT --EF$l-Ers- v 
C 00000051 

0 0 2 3  XI- ( I B G T P  . t 0 . 1 )  GO -ru-mu OoLVUCS2-- 
C 00000053 
CCOM4 **e** et-ukt  -ATA p I D A i O [ I U U [ 1 0 5 4  

c * P R F S F T  I T  TO A L L  9's ( T H I S  C A U S S  g V S  T O  B E  4 T  00000055 
C L tNU Ut 1-T IF UL zr-1 I U  t N U  Ur b- D 
C * 00000057 

_ _ _ _ ~  

D A T A )  
C rJocooo5u 

00000059 0024 903 DO 1 I = 2 . 1 0 1  
0025 DO 1 J = l . l 8  00006060 
0026 1 I D A T ( J * I ) = I 9 S  OOOOC061 
0027 R E A 3 ( 1 1 . 2 r E R R = 3 . E N D = 4 )  ( ( 1  D A T ( J ~ I ) ~ J ~ l r l 8 ) . 1 = 2 r 1 0 1 )  00000062 

2 ~ O R M A T ~ 2 0 0 A 4 ~ 2 @ 0 C 4 ~ 2 0 0 A Q . 2 0 0 A 4 . 2 0 0 * 4 . 2 0 0 A 4 ~ 2 O O A 4 ~ 2 O O 4 4 ~ 2 O O A 4 ~  00000063 
0029 -3- .TTS 6R-;-TDXT C 2 . 3  ;EO G T  TU PU3 - umouo5+ - - 
0028 

I R C I N G = I @ L N K  00000085 
-7mITu 0 1166-- 

0 0 3 0  
0031 

C 00000067 
CZ'3M5 * *e**  ERR P R C C E S S I N G  ( U S E  I D A T  I F  2 OR MORE T I M E  F I E L D S  WcRE R t A D  00068 
C * I F  NOT C O N T I N U E  R E A D I N G  U N T I L  T Q U E  E V E N  IF E3.R F L 4 G  ON - O O C 0 0 0 6 9  
C - - T - - P S S € G N  A F L A G  OF F T D - A L S  DATATROETBL3XK7--~  -- - OOCOC070 
C 0 0 0 0 0 0 7 1  

11DClS0072 - - 3. R - ~  I N-~.= I *-sT-R - ___ -. -.- . -- ___ - . - oTx2- 
00 33 41  I F ( I D P T ( l ~ 3 ) . N F . I 9 S . A N D . I D A T ( 2 . ~ ) ~ N E ~ I 9 S J  GO TO 704 00000073 
00 34 R E ~ D ( l l . Z . E R G = 4 1 ~ E N D = 4 )  ( i I D A T ( J  I I J=l s 18) .  I=2. 1 0 1  1 00000074 

000 0 0 0 75 
00000076 

0035 GO T O  4 1  
-c - 

_ _ ~ -  

" ~.o-4 _____-- __-- _ _  

__ .______ 

_ _  ___ . __.-. 

00000077 
00000078 

0036 4 C 4 L L  MSCL"P(TFFEC.IYP2.IDY~IHR~MN~SEC) 00000079 
9c37  * C ? I T t (  6 9 7 0 6 ) I Y R Z  . I D Y .  IHH.MN.btC o o m w -  
9@38 706 F O W M A T ( / / / l X ,  6 6 H E N C O U N T k 9 k D  END OF T H I S  PE T A P E  - LAST F I t - D  D A T A 0 0 0 0 0 0 8 1  

-T-TIME DN TAPE IS ~ ~ , ~ K / . I ~ ~ I . I ~ . ~ ~ . T Z . T H T , F ~ . ~ ~ -  - - O U C O 0 0 8 2  
O O C 0 0 0 8 3  
00000084 

45 I F ( 1 S T R T f i . F Q . O )  GO TO 1252 0039 

- CCOM6 *+*** F N 3  OF T A P E  P R O C E S S I N G  ( 1  F I L E  P E R  T A P E )  
- __ - - - . - _ _  _ _  _ c - -  -- -  

____-_ 

- 

- -  - _ ___ - - _ _ _ _ _  ~ - _ _  ___- 
ooooooas C C 0 1 4 7  **e** COMPUTER RUN DONF - JUMP TO P R O C E S S I N G  OF D A T A  

C * REMAIN IN^ * I H e  I: O W ' O U U B 6 -  
C 00000087 



0040 oocooo88 SYY=XXBCD 
00000089 
00000090 

GO T O  803 0041 
0042 1252 w t n 1 t c  6.1253 1 I I - d C T  

0044 
00 43 1253 F O R M A T ( / / / I X * ' N U M B E R  OF 4 0 2 0  P L O T  FRAMES D O N E = ' . I l O J  00000091 

00000093 
C O O C 0 0 0 9 4  

0045 

CCOMB ***** F I N D  END T I M E  OF eLOCK ( T F R E C )  I G N O R I N G  ANY Y ' S  I N  0000009s 
C * D K T ~ F X ~ ? R E ( T D A T T T ~ L - L S ~ R  -IS SU3SCRIPT UF LSST GOOD V J C 0 0 0 9 6  
C * L O G I C A L  RFCORD Oc BLOCK - SUBR ATSGRT RETURNS A Z E R J  00000097 
L t 1)- T--UFUUOT6 - - -  

oococo9Y 
V C 4 b  - - 0 0 c 0 c 1 0 0  

C 

00000101 
- 00000102 

0 0 4 7  
--m 

0049 1=1-1 oocooloJ 
U U S U  (ru ' U  Y C 4  ' u v u u v I ~ - - - -  
0051 902 C A L L  A T S G R T t  I D P T C l r I  1 . I D A T ( Z . I  ) v  I Y R e T F R E C )  O O C 0 0 1 0 5  
vu3c iriirnk @0@00106 - C . t ( T .  . 

O O C 0 0 1 0 7  
V U 3 4  l P l l  dbl  P 0 O O O P 1 0 8  
0 0 5 3  L S T L R = X  . &.U* 
0055 8 0 0  I F ( T F R E C . G E . T I )  GO T O  1254 0000c109 

. 

--____ - ~ . -~ . ~~ ~. - 

- .- 
C A L L  P L T N D  u o c m  
C A L L  F X I T  

- ._~ . . . .. . ---___-__ _ _  

~ . -  ~ _ _  ~ - . . .. 

904 I ~ ~ I D A T ~ I ~ I ~ ~ N € ~ I 9 S ~ b N D . I 3 A T o . N E . I 9 S ~ G O  TO 902 
. - ~  .*-~-";=*. T0.-m)3 ~ -. ~. ._ -~ _ _ _ ~  . ~~ 

- ~ . ~ - ~  .s .- .. . . - . . - 

~ ~ - T 2 5 4  ~ 

.- 

C u u u w r r u  
CCOM9 *ft** 6 L O C K  PRF-DATES T I . T F  - E N T E R  OR C U N T I N U I  SEARCH U03E - O O C O C l l l  
L - -5t-TEGTCAL -RECUR0 OF - t - R S T - i l t d % ~ S S W - T W S T - 3 4 f -  - . m i t e 1  f 2 
C 8 O I S C A R D C C  DUF TO bREAK I N  T I M E  C O N T I N U I T Y  ( I P R E L R  S W I T C H  , 0 0 0 0 0 1 1 3  
1. ~- - U ~ U @ 1 1 4  = - ~ - S r - v m  - -- 
C O O O O C l 1 5  

0056 I P Y E L R = O  000 00 11 6 
0057 GO T O  Y O 3  O O G 0 0 1 1 7  

CCOMSO ***** BLOCK E N D S  b F T E R  T I  OR T A P F  IS AT Y E G I r J  P O I Y T  - COM'UTE 0 0 0 0 0 1 1 9  

. ... ~ ~~ 

_____-.. 

C 00obbiiT- --- 

C * D A T A  6 L O C K  E E G I N - T I M E  ( T f R E C ) . - - - I p  T.ik-EC- L E s S - f H A N  T F ~  OOCOC120  
_~ __ - - _. - - 

C * SEARCH MODE I S  C O M P L E T t O  - I F S T L R  I S  S U B S C R I > T  OF I S T  G 0 0 3 0 0 C 0 0 1 2 1  
C * 00000122 

OOOOC123  C 
OOOOC124  0058 1254 ! = I  

0059 8 I=Itl 00000125 
0 0 6 0  C A L L  BTSGRT(  I D A T (  1 ,I) ,Io-2;T).fv~;TTFE~~-~---- 0 0 0 0 0 1 2 6  

LOr,I,CAL hECOR..D--o'B~~R. ~~ . ..--- ~~ 

--. _- - __ 

OOCOC127 
00000128 

0063 I F S T L R = I  00000129 

O O O O C 1 3 1  
00000132 

O C 6 5  
0066 

00000133 
000001 34 

0067 
0068 
9069 711 =OPWLT( / / / 1X I  4 1 H = I R S T  F I E L D  D A T A  T I Y F  ON THIS P3 T A P E  I S  I 2 ~ 1 H / ~ I O C 0 0 0 1 3 5  

13 9 I d /  9 Xi 9 In/ v I2.1H/.F6.3 1 O(TZldcFl36 
OOCOC137  
00000138 

0 0 7 0  
0071 Y I C ( t I R F C . G T . T F l  GO TCI 9 C b  

C O O O O C  139 
C C m l i ? S T * %  A!?OTHFP - P l 3 t K  I N  T H I S  fT.f7-f$ ' O U N b - - T 2 E w f T -  0 0 0 0 E 1 4 0  
C O O C O C l 4 l  
2 072 -BFui3or42 

c 00000143 
OOOOC144  CCdWl;! * * * *a  S L O C K S  O N  I J R I G I N A L  T A P t  R E A D  BY P R ~ G K ~ K - I I T K X N  

C * I / O  FPPOP H A V E  NON-ZE30 HCX CHASACTER ( 1 )  INSERTED I N  OOOOC145  r -- f - 3 6 T H - H f X  BIGTT OF CDPIECI 3LI)CCK - A C S S T G N n - Z K T T D T h T X  00000146 

0064 I F ( I R G T P . E O . 1 )  GO TO 9 ooc 0f1 J 6-- 
- C A L L  MSCLD~(TIREC~IYR2.IDY~IHR~MN.SEC) - - - - - - . - 

IPR~LR=C 
I E G T P = l  

- 

_. _ _  - . - _ _  ______ 
N P I  T E ( 677 1 i) r R 2  ; f r y  e1WG-N ;SET 

. - __ __ -- - - -. - - SO T U  B O C  _- 

__ 

C * I N  S U C H  E L O C K S  0 0 0 0 C 1 4 7  
C OOOOC148  

_- 
00000149 

-- OiOO DO 1 50 
OOOOC 151 

c oocou1s2 
C C D M 1 3  *e*** L A S T  L O G I C A L  RECORD OF L A S T  BLOCK PROCESSED I S  I N  I S T  O O C 0 0 1 5 3  
C * 1 8  WORDS O F  I O A T  AR RAY - P P O C c S S  I T  ONLY IL l H t K t  I S  NO O O C O C l 3 4  
C * BREAK I N  T I M E  C O N T I N U I T Y  T O  N E X T  D A T A  B L 3 C K  00000155 
t O u C O U 1 5 6  

00000157 

0077 - - -_ -_ - - - 00000158 
0076 

O C 7 8  GO T O  6 0 C  00000159 
0079 43 I S B r I F S T L R  O V C U L ' I b O  

(10000 1 6 1 
. _  WDCOC I62 

0080 
7: 
C C 3 M 1 4  I*+** SEARCH THROUGH L O G I C A L  RECORDS OF BLOCK U N T I b  N E X T  OOOOC163  
' T p ' € ~ U U N D E i ?  BY V A I X C T D K F ~ a K C I E R m T K F E  -- - - OUOOC 164 
C I T I M E S  ( T M I v T M Z )  D I F F E R I N G  B Y  10 SECONDS OR LESS O O O O C  165 
C * AND WIIHIN T i e i t -  IS +UUKD U O U V O T 6 7  
C OOOOC167  

- - -__. . -_ I R T S T = O  

I F ( I R T S T . N F . 0 )  I R C I N O = I A S T R K  

- - _-_ 0073 
0074 T A L L  P I C K C I R T S T .  I D A T ? 5 . % ~ ~ ~ r I )  
0075 .- - - - - - - -_ - - --_ -- - - - - 

- - - - ~~ _ _ _ _  
40 I F ( I P R t L R . t D ~ O e O R . I F S T L R . N F . 2 1  GO T O  43 - . - - . - - - - ___ '1s9=1 --- 

T H 2  = T I R E C  -_ __.____-- _____- 

e -2 



0081 600 T M I Z T M Z  D w m n O L I  
oca2 10 I F ( I S B . L T . L S T L R )  GO TO 42 00000169 

C 000001 f 0 
CCOM15 **e** GO ON TO NEXT BLOCK I N  T I I T F  I F  A L L  L O G I C A L  RECORDS OF 00000171 
C * T H I S  BLOCK EXCEPT L A S T  ONE ARE P R D C t S S E D  - SAVE T H t  OOC00172 
C * L A S T  L D G I C A L  RECDRD ( A T  B E G I N N I N G  D F  I D A T  A R i l 4 Y )  F O 2  OOOOC173 * P R D C F S S I  NG WHEN N t X T  BL  OCK IS A n t s S t D  l t  T H c K t  IS N O  

__  ooooc174 
OOCOOl75 

0083 IPRELR=O OOOOC 177 

0085 I P R E L R Z I  00000179 
0086 TMZ=TFREC 000 oc 180 
0087 DO 4 9  1-1118 00000181 
0088 49 T I ) A T (  I I ) = I D A T (  I ,  101)  m0001B;T- 

0 0 0 0 0  183 0089 GO T O  903  

* 
C mmra 
C T I M E  GPP BETWEEN B L O C K S  ( I P R E L R  S E T  TO 1)  

0084 I F ( L S T L R . N E . 1 0 1 1  GO T O  9 0 3  P 

L U U U U L ~ I O -  

000001 85 C C O M l 6  ***** F I N D  N E X T  GDDD L D G I C A L  RECORD ( S E E  COMMENT I 4  FOR 
C * D E F I N I T I D N  O F  "GOOD") 00000186 
C 00000187 

0090 42 ISB=ISB 000 0 0  I88 
OOC00189 

OC92 I t  t T M 2  w m n n 9 0  
0091 C A L L  P T S G R T ~ I O A T ~ l r I S B ~ r I D 4 T ~ 2 ~ I S B ~ ~ I Y R ~ T M 2 ~  

.N t  . O . D O . A N ~ . b C . T M I )  G -- 
0093 11 I F ( I S S . E O . L S T L R )  GO T O  9 0 3  000001 91 
oc 94 Ist$=Ise+l OOQDOlYZ 
OC95 CALL A T S G R T ( I D A T ( l ~ I S B ) ~ I D A T ( 2 ~ I S ~ ~ ~ I Y ~ ~ T M l )  OOC00193 
0096 I F  ( T M 1 ;V ;bSr F - m b l r - -  --________ -- -uoUVU19V 

00000195 
0098 113 I F ( T M 2  L I J G O  3UU7YOIY6 
0097 GO T O  10 . T.T 
0095 I F ( T M 1  .GT.TF)GO T O  9 O P  00000197 

+--- - - - -~ ____ __ __ __ 

- __ 

-oa ---- 

c 
CCOM17 ***** A GDDD T M l . T M 2  P A I R  H A S  BEEN F D J N D  - PROCESS THE IO 00000199 
C * H I D s Z I E  S e t 5  7JF D X T K T L C G K  AL- RECURDJ T U I J N J E S - W T H I - -  DUD OUZ OW 
C * 00000201 
C * - 7 Z Z X G N  X T X G - F T - T I S - X I Z ; L - W  H.U.Z.R-5ZT5 7F75PLST-  --- UOUOrrrrrZ 
C * D I C F E R S  FRDY E N G I N E E R I N G  S P E C  VALUES OOOOC203 

T M l v T M P  - F I N D  D A T A  SAMPLE T I M E  I N T E R V A L  ( T S P L S T J  

c u u u u u L u ~  
00000205 0100 

--TO1 
00000207 

I C  (rsPL3I - 00000zoB - 
0102 DO 9995  I s l e 5  - t U . I m G l 7 5 9 9 9 6  --- 
01 04 9995  CONT I NUC 000 0 0 20 9 

GO T O  9997 0000021 1 0106 

C O O O O C 2 1 3  

C * SETS ZIF DATA ( T I M E S  D I V I D E  T I M 5  I N T E R V A L  BETWEEN 00000215 
e * T M I  ANIT T M Z  m U  10 C U U A L  b l C P . b J  - P U I  LU l N ? U  PUK 

C * L O G I C A L  RECORD ( S T A T I O N  CDDE. R CHANNEL U S E  CODE. YEAR 00000217 
C - t - -  T U D E  1 T I A R K  Sty 
C 00000219 

mm 
0109 DO 16 I =  2.1C 0c000221 
01 10 1t1 I b ) - . L < I l =  I>PLIl-lJ + I b , L > I  P 
0111 I D F F S T r 4  00000223 *--- DTn - - 131 t5-r=t *-;)--- - - _.._ ~ _____ 

P I C K (  I O (  I 1 I D A T (  2. ISB-l), 0 .  I D F c S T ~  4) 00C00225 
- womi2z?T-- 

01 13 
m r r -  --- - 7 5  m = ~ ~ = f o f r - m  

C OOC00227 

T S P L S T = (  TMZ-TM 1 I /  10 -00 
I-( - - , 7 ; T ; I - o ~ ~ ~ ~ - .  - __ - - __ _ _  - OPOTJTi?.OCi - 

- _ _  - 

00000212--- 79=NR - - - - - - - _._. _ . . 0107(m4nm= 

-R:?A~B -+-F=*- ASSIGN  TIM^ ( TRKIW TSPLT TU EACY OF THE-TW-H~D~T~~- -  - u o u m i o  - --___ 
0 U V U U L l D  

--OumP2tl3 - - _ - -  I U .... 

Y Y Y I  I b P L r  oooocttQ-- ~~~ _ _  ~~ ____ - 

C A L L  
- - _. -_ - - . ____ - - .  

CCOM19 **e** P U T  T H E  10 S E T S  O F  H.De2.R DATA COUNTS OF T H I S  L O S I C A L  O O C O C 2 2 8  
C * RFCDRD IN A R R A Y  IDCT - SKIP THE 48 DUMMY e l i s  AFTER IST oo000229 
C * H.D.Z.R S E T  00000230 

N B T U S D z 1 6  00000239 
00 0 0 02 66 0123 

C124 D'J I 2  J= 1 .4  0000024 1 

t4CTSOH=C 00000243 
1 4  C A L L  ~ I S K ( I ~ C T ( J . I J . I D A T ( I W D ~ I S B - l ~ ~ I W C ~ N B T U S D ~ N ~ ~ T S ~  00000244 G127 

OOC00245 
ODC00245 - 

NSTSOQ= NETSOq+NOBTS 
NtJTUSC=N@ T U S r +  N D e T S  01 29 

0130 I F ( P u S T S C ~ a F Q . 1 2 )  GG T O  13  OOCOG247 

0122 __________ Dn 1 2  - I.=2.1~.- -. - - _ -  ___ - .- - 

0125 IWC = c 000 0 02GZ- 

0128 _ _ _  . 

.- 0'2p_____ 

- -  --_ ._ 

c-3 



01 31 N D B T S =  12 - N B T S D B  00000248 
0132 IYD=I Y D + I  00000249 
0133 NBTUSDZO QII7JUUi!bO 
0134 I *c= 1 00000251 
0135 GO T O  14 DOCOm5i! 
0136 13 I F ( N B T U S D . F Q . 3 2 )  GO T O  15 00000253 
0137 N D B T S  = 3 2 - N B T U S D  00000234 
0138 I F ( N D B T S . G T . 1 2 )  N D B T S c 1 2  00000255 
0139 GO T O  12 00000256 
0140 15 N O B T S  E. 12 O O ( 3 0 0 2 5 7  
0141 I N D =  IWD+ I 000002b8 
0142 NBTUSD= 0 00000259 
0143 12 C O N T I N U E  00000260 

C 00000261 
CCOMZO **e** STORE T H E  10 H . O . Z t R  S t 1 ' S  AND THE12 T I M E S  A V 3  ID I N -  0 O O O O O Z 6 2  

C * I N  T H E  P L O T  8 ARRAYS- I F  A N  H r D . 2 . R  S E T  D A T A  T I M E  000 00263 
C * E X C E E D S  P R E S E N T  P L O T  B E N 0  T I M E  9 PROCESS T H t  E A R a A Y  00000264 
C * D A T A  ( A V E R A G I N G  =OR P L O T  C ) r  DO P L O T  B g T H E N  G E T  E N D  T I M E  00000265 

C * P L O T  B 00000267 
c U U V U U L W ~  

0144 I =  0 00000269 
0145 24 l * l I  . t Q . 1 0 )  GO T O  600 o u o m / o  
O l O A  1 = 1 + 1  00000271 

C O O C O U Z 7 2  
C C O M 2 1  ***** A F T F R  S E L E C T I N G  1 S T  O F  T H E  H.D.2.R S E T S  FOR STORAGE I N  00000273 
C * B ARRAY l l = l J  J U K P  T U  f3 AH- t N U  I l M t  CUWFUlallUU . = I C .  UUW0TZr4 
C * I F  T H E  S T A R T I N G - O U T  S W I T C H  IS ON l I S T R T B = O )  00000275 
c UUUUI.L r w 

0147 I F ( I S T R T B . N E . O ) G O  TO 17 00000277 
0148 T F P B =  C.DO o o o o m 7 s  
0149 I S T R T B = I  00000279 
OlbU bU I U  uu4 

00000281 
C - 0151 17 I F l T S P L l I ) . L E . T F P B ) G O  TO 601 

C C O M 2 2  e**** P L O T  E ARRAY E N D  T I M E  E X C E E D E D  - COMPUTE 30 SEC 00000283 
C * AVERAGE C A T A  P O I N T S  kHOM D A T A  1Y B ARRAY AND 5- 
C * THEM I N  C ARRAY - GET E N D  T I M E  ( T A V L )  OF 1 S T  30 SEC- 00000285 
C * I N T E R V A L  FROM 8 ARRAY B E G 1  N n M :  AND Z E R J  30 S t C  00000286 
C * CDVPDNFNT S U M M A T I O N S  AND C U U N T S  TO S T A R T  ( I C T  IS 00000287 
C * COUNT D+ D A T A  P D F J T S T N ~ R I Y  TO Z € m S S E l I - - -  -- WJUUUZ88 
C 00000289 

0 1 5 2  803 J=O 
0153 T A V L Z T  I P 8 + 3 0  00 C 00000291 
0154 7029 DO 7005 K= 1.3 COO 00292 

00000293 
00000294 

0155 C P S U M l K ) =  0 .  
0156 7805 C P € T (  K)=O. 

00000295 
- 6U U D D 2 P 6  

0157 7019 I F ( J . E Q . I C T )  GO T D  7017 
0158 J=J+1 
0159 I F ( T M B A R Y ( J ) . G T . T A V L I  GO TO 7017 0 0 0 0 0 2 9 7  

C 0 0 0 0 0 2 9 8  
C C D M 2 3  a**** S T I L L  b I T H I N  T H I S  30 S E C  T I M E  I N T E R V A L  - ADD T H I S  8 00000299 
C * ARRAY D A T A  ( S c L t C T E D  B Y  me3c-m s=c 5uA 5- -- u o c  uc 300 
C * ( D A T A  GREATER T H A N  1950 I N  M A G N I T U D E  I S  ERRONEOUS AND 000003r)l 
C * I G N O R E D )  T U F O O J F  
C 00000303 

0160 DO 7018 K = l . 3  uuuumo4 
0161 I F ~ A B S ~ B T l K ~ J ~ ~ ~ G T ~ l 9 S O ~ ~  GO T O  7018 00000305 
0162 CPSUW(K)=CPSUM(K)+BT(KIJ )  o o O U ~ ~ 6  
01 63 00000307 
0164 7018 C D N T I N U t  00 c oDso8- - 
0165 GO T O  7019 0 0 0 0 0 3 0 9 

C 0000031 0 
OOOOO31 I C C D M 2 4  *I*** E N D  T I M E  FOR T H I S  30 SEC I N T e R V A L  E X C E t D E D  - SUMS FDR 

C * T H I S  A V t R A b t  PO-LtIt - U b t  T U l J E I T 9 1 N  H . D . L  (1Duoo31z-- 
C * CDMPDhENT 4 V E R A G E S  - F I R S T  SEE IF ENOUGH I C P C T M N )  9 O I N T S  OOOOC313 
C * HAVE- K t L I A B K T I T  Uk KVER m m  N T  CmnUK314 
C 00000315 

0166 7017 J S B s J - 1  U O U W C 3 l b  

0167 00000317 
01 bB - I. O O O O O J I 8  - A U Y (  JJ-TV J 

0169 CPCTMN=LOOOO./TDF 0000031 9 
O m  .rnU.CLTl I;) I ; [ ; T ; R T R m D 0 3 2  0 

1GO T O  7 0 0 8  00000321 

___- __ 

a o v m - -  ____ 

.__ _ _ _  

CPCT ( K )  =CPCT (K 1 + 1. 

I F  I J S R  .ED. 0 1 J S  B= 2 

IPICPCT(1 I e L T e m  .AND .WCT I L A  .LI e 

c U u u U o J z ~  
C C O M 2 5  *).+*** A F T E R  C B T A I N I N G  A 30 SECDNC AVERAGE D A T A  P O I N T  J U U P  TO OOOOC323 
L iL C A m  t N U  I I M C  t l l - 8  L J  C-II:IC- ll- TTEp- -00000324 -- * S T A R T I N G - O U T  S W I T C H  IS O N  l I S T R T C = O )  OOOOC325 
C wooou326 
C 

0171 I F ( l S T R T C . N E e O ) G O  TO 18 00000327 

. 

e -4 



01 7 2  II-PL-O.D@ - u m o c a  
00000329 

01 f4 ti0 la O W 0 0 0 3 3 0  
0173 I S T R T C = I  

TGlri 
00000331 

L CWW332 
0175 

C C O M 2 6  ****e P L O T  C AFRAY END T I M E  CXCFFDEO - GET P L O T  C V E R T I C A L  000 0 0 333 
C * SCAL- I-UH H r U . L  H t 5 l ' k L I I V L L Y  i I L I L  I 5  Crrrml ur u u u u o a a ~  
C )r 3 0  S F C  AVERAGE D A T A  P O I N T S  I N  C ARRAY TO BE PROCESSED) OOOOC335 
L T c O O O O C 3 3 6  
C 00000337 

01  I O  g Y Y 4  Ull fU1.i K - 1 . 3  - - - 0 00 00 338 
0177 X M I N =  l e E 6  OOOOC339 

00000340 n i m  XMAX= 0 .  

- _- __ __ - - - -. - - - 
I 8  I F ( l T A V L  - 1 5 0 0 0 a ) e L E . T F P C ) G O  TO 7 0 2 5  ~ _ _  ___ -. _~ - 

- ___ . - . 

_ _  - .. 
00000341 0179 DO 7066 L = I . I C T C  

0180 I F ( B T A V ( K . L ) . E P . 9 9 9 9 . )  GO TO 7066 00000342 
___- 

0 0 0 0 0 3 4 3  
-- 3 0 0 0 C 3 4 4  

00000345 
-600 0 0 346 

- 0181 I F ( B T A V ( K . L ) . G T . X M A X I X M A X = B T I V ( K I L )  
0182 IFl6TAV(K.L).Lf.XMIN)XMIN=BTAV(K~L) 
0183 7066 CONT,INUE 
d l R 4  DO 7013 L = l . 6  

____ _ _  . . ~  - ... 
0185 IF(XMIN.GE.SCLMl(L).AND.XMAX.IE.SCLMZ(L)) GO TO 7012 O O O C 0 3 4 7  
01 86 70 13 C O N T I N U E  00000348 

, OOOOC349 
OOOOC356 o rm C A L L  A T S G P C ( T M A V . B T A V I I S B S T ~ ~ I C T C ~ I V S C L M I . S C L M ~ ~ T I P C )  

ng RO IFRCT=IFRCT+I 00000351 

____-___ , 0 1 8 7  7012 I V S C ( K ) = I  

C uuuubax 
C C O M 2 7  **e** S W I T C H  N S Y X X  = 1 IF R E M A I N D E R  U F  D A T A  I N  C ARRAY A T  00000353 
C * END Os CGMPUTER R U N  H A S  B E E N  P L D T T E D  - S Y I T C d  N S Y 1 3 0 = 1  00000354 
C * I F  P L O T  C DONE B E C A U S E  C ARRAY F I L L E D - U P  ( P O S S I B L E  O N L Y  00000355 
C * I F  D A T A  S A M P L t  T I h c  I N  l Z K V & C C F I A f f i E S  - i r v C  5 * T O  R E S E T  C O M P U T A T I O N  FOR N E X T  T F P C  I N  T H I S  C A S E )  00000357 
C - 0 0 0 0 0 3 5 B  
C 

ET TCTZEKU 00000356 

0190 I F l N S Y X X . E P . 1 )  GC TO 1252 0 0 0 0 0 3 5 Y  
0191 I F ( N S Y 1 3 0 . E C i . l )  TFPC=O.DO 08000360 

C 00000361 
S t N T f l M € I T F P € T -  P O 0 0 0 3 6 2  CCOMZB **+** I N I T I A L I Z E  F O R  N E X T  P L O T  C 4 R F A Y  - GET I T  

C * U S I N G  T I M E  OF 1 S T  AVERAGE P O I N T  T O  BE S T 3 R E D  I N  I T  OOOOC363 
C * - A IS STA- P L D T  C L A B c L L 1 T J t - - x U U D C 3 6 4  
C 0 0 C O C 3 6 5  

0192 7024 I C T C Z O  ooom3G5- - 
OOOOC3b7 
00000368 

0193 701  1 T I P C = T F P C  
0 1 9 4  T F P C = T F P C +  3600000. 

00000369 
7l@000370 

0195 I F ( ( T A V L - 1 5 0 0 0 . ) . G E . T F P C )  GO TO 7011 
0196 N S Y 1 3 0 = 0  
0197 I S B S T A = I D B A R ( l . J I  0 0 0 0 0 3 7 1  

0000@373 
003 0 0 374 

0199 N S W 1 3 0 = 1  

00000375 
0200 GO T O  9994 

CCMPUTE R E S P E C T I V E  H i D . 2  AVERAGE V A L U E S  ~ R O M f b S E C - - - 0 ~ O ~ 0 0 3 7 6 :  

-_________ _ _  __ 

3198 7025 I F ( I C T C . L T . 1 3 0 )  GO TO 9998 0 0 0  0 637T- 
. 

C 
C C O M 2 9  *e*** 
C * SUMS AND COUNTS A N 0  STORE I N  P L O T  C IF I T  IS NOT F U L L  00000377 
C * - I F  A V t R C G E  U N R E L X A B L E  S t l  I T  TO 9999. o0660378- 
C 00000379 

00000380 0201 9 9 9 8 I C T C =  I C T  
00 7026 K z I . 3  00000381 

0203 aTAV ( .I T C ) = 9 9 9 9 .  00000382 
0202 

00000383 0204 I F l C P C T ( K ) . L T . C P C T M N )  GO T O  7026 

00000385 
0207 T-= TAVL-15UOO. DO0 0 0386 
0206 7026 CONT I NU? 

00000387 0208 

CCOM3r) e**** GET E N D  T I M F  ( T A V L )  OF N E X T  30 S E C  A V E R A G I N G  I N T E R V A L  00000389 
C * P Y U R  

c+L __ . ... . . . - . . . __ -. .__ - -_ - . ._ 

._____-.__ 

0205 Y T A V < K . I C T C I =  -<KI 0000cae4 

_- -._ - 

C -.vu0 00388 
- .. . . - .. 7008 1 F I J . E O . I C T )  GO T O  7030 ~ - _ _ _  

Ut- 151 ARR- T U  Bc I N C L U V t J  i N  A m b c -  auuuQ3Y D 
C * GET N E X T  AVERAGE POINTIETC. 0000 0391 
c 

00000393 0209 19 T A V L = T A V L + 3 0 0 0 0 .  

0211 J=J-I 00000395 
0212 GO T O  7029 00000396 

OZlO 1* 1 r n Y  c > >  - o w O D - -  
~- - __ 

e C t e I A Y L )  bU n--- 

C 00000397 

C t APPROPRIATE - NOW DO PLOT B - GET PLOT B v t a r x c P i L  00000399 
C * S C A L E  L I M I T S  -H<D.f R - P E C T N F L T  TlRST----XKL 4TSGPK-- 0000040U 
C t I F  S E L E C T E D  T O  P R I N T - O U T  D A T A  I N  T H I S  B ARRAY 00000401 
C - (mOOC4u;T 

CC'OMdl  *I*** D A T A  O F  T H I S  B A e R A Y  A V t R A G k D  - P L O T  C WAS D i l N c  ii- OOOOC39t) 

~ 

__ ~ _ _ _ _ _  - . -___ 
0213 7030 DO 30 J=1.3 00000403 

00000405 
U0000406 

0215 XMAX=O. 
0 2 1 6  
0217 I F ( A @ S ( B T ( J e K )  ) * G E o 1 9 5 0 . )  GO TO 31 00000407 

0214 X M I N X I  .E6 oooo0404 
~-~ . 

DO 3 1  I < = I . I C T  
_____ -- 

e -5 



0218 I F ( B T ( J . . K ) . G T . X M A X ) X H A X  = 8 T ( J . K )  00000408 
0219 I F ( B T (  J .K ) .LT .XMIN)XMIN S B T ( . J * K )  00000409 
0220 31 C O N T I N U E  0 0 0 0 0 4 l O  
022 1 DO 32 KX1.6 0000041 1 
022 I r  ( X M I N  .GE.SCLMl (K)  .AND.XMAXeL t .SCLM2(K)J  (.D TO 30 00000412 

0223 32 C O N T I N U E  00000413 
0224 30 I V S C I J ) =  K OUlJuUa-l., 
0225 C A L L  A T S G P B ( T M B A R Y . 8 T . I D B A R ~ I C T . l V S C L W I . S t L M 2 ~ T I P 8 .  00000415 

09000410 
0226 I F R C T =  I F R C T + I  00000417 
0227 1 I - tPRTStL .NE.PRTBCD)  GO T O  2001 00000418 
0228 C A L L  A T S G P R ( T H B A R Y ~ B T ~ R ~ I D B A R I I F L G . I T F L G . I C T )  0000041 9 
0229 2001 1 k t S V M . N t . m  GU T O  8 0 4  uuuum7u---  

00000421 C 
C C U h 3 2  **e** IF PRCKkSSING D A T A  REM- IN B AND C A R R A Y S  A T  E N D  0006(REZ 
C * O F  COMPUTER R U N  FORCE L A S T  P L O T  C AND T E R M I N A T E  A F T E R  00000423 
C * I T  IS OF L 7  N t X l  P L U r  B 0m424 

I T k R L T H t  r H S C )  , I  F L G t  I l r L G )  

C 00000425 
0230 N S  WXX= 1 U U U O O 4 2 0  
0231 GO T O  9994 00000427 

00000429 CCOM33 ***** I N I T I A L I Z E  F O R  N E X T  U S E  O F  B ARRAY - U S E  DATA 
0 0 0 0 0 4 J O  

C * IN PREVIOUS a ARRAY TO SELECT TIME SCALE ( S E L E C T E ~  B Y  ooooo43i  
L '5- V U K  NLAI F L U 1  U - b t l  I!) CNU l i l t  1 l F ) l m a C  
C * U S I N G  T I M E  OF 1 S T  D A T A  P O I N T  TO BE STORED I N  I T  - R E S E T  T H I S  0433 
c I L U M P ~ ~ ~ I I U N  iirru IU r ~ l m i  ir r L u i  I ~ M C  L C N U I M  nna U V V  
C * CHANGED OR L A S T  P L O T  B WAS DONE D U E  T O  FILLE3 8 ARRAY. I .E .00000435  
c L a m 1 1 ~ t - 1  NLIIIJU a t i  I U  i rpcmfBtE U N L ~  i r  DlttpsRprpLc 
C * 00000437 

C 00- 

C I SAMPLE m- INILRVAL CXISRNFTUR LAST D A T A  FCXW PUT 

T I M E  I N T E R V A L  CHANGES W I T H I N  D A T A  I N  L A S T  B ARRAY)  
c V V V V V ~ J O  

0232 804 I C T = O  00000439 
921s I M > L * V = l M 3 C  VU- 

00000441 0234 DO 20 JS 1.5 
---Cr23-- .LI . 

0236 20 C O N T I N U E  OOCOC443  
- 0 3 r  l M * L  - 3 -- 

0238 GO TO 1255 00000445 
- - l X Z % % m * O  

0240 00000447 
O i L 4 1  I L D ~  I r t T F t S C S v  . N C . & p  . .  - .  

0242 602 T I P B =  T F P B  0 0 0 0 0 4 4 9  
V L 4 J  i r r m  - lrrClt~~ 
0244 I F ( T S P L ( I ) . G E . T F P B )  GO T O  602 . 00000451 

0245 NSW?30=O 00000452 
C 00000453 
C C O M 3 4  ***** STORE T I M E ~ H ~ D ~ Z ~ R ~ S T A T I O N  C O D E t R  CODEIDATA YEAR CO>EI  00000454 
C * ERR F L A G e A N D  T I M I N G  F L A G  I N  A P P R O P R I A T E  a ARRAY- 4.9.2 0 0 0 0 0 4 5 5  
C * CONVERTED FROM COUNTS T O  GAMH4S - R CONVERT€> TO GAMMAS 00000456 

I F  ( I H SC e E 0.0 ) I HSC= 1 

* C ONLY I F  A F I E L D  R E A D I N G  - G'3 EACK T O  GET NEXT OF THZ O O C 0 0 4 5 7  
C t 1 0  H.D.2.R S A M P L E S  O F  THIS L O G I C A L  RECORD TO PROGLSS 00000458 
C 00000459 

0246 601 I F ( I C T . L T . 7 3 0 )  GO TO 9970 00000460 
0247 N S W 7 3 0 = 1  00000461 
0248 GO T O  803 00000462 

00000463 
0 0 - 6 7  

0249 9970 I C T = I C T + I  
0250 T M R A R Y ( I C T ) =  T S P L f  I )  
0251 00 2 3  JSl .3  00000465 
0252 23 E T (  J . I C T ) =  F L O A T  [ I D C T (  J . I ) ) *  e976408 - 2300. 00000466 
0253 R ( I Z T >  = I O C T ( 4 . I . )  00000467 
0254 U O L m O 4 - W  

00000469 
0255 000 D U 4 7 6 -  

I F (  ID( 2 1. EO. 1 e OR. I D (  2)  .EO.ZeOR . I D (  2) s t Q . 3 ) R  

I D B A R  ( 1 + I  C T )  = I  D (  1 j 

C T ) = R ( I C l ) *  -976408 
1-2000. 

0256 I D B A R ( L . I C T ) = I D ( 2 )  00000471 
0257 I D B A R  (3 I I C T )  = I D (  3) coo 0 0 4 7 2  
0258 I F L G  ( I C T )  = I R C I  NO 00000473 
; 0259 ( 1 0 0 0 0 4 7 4  

0260 GO T O  24 00000475 
0261 END 000 0 o m -  



C O O U U 0 4 f  I 
00000478 C 

C 00000479 
C 00000480 
C e**** S U B m U T I N t  A T S G P  D A T A  I N  IHc L J G I C A -  Mt- 
C * B E I N G  PROCESSED INTO T H E  E Q U I V A L E N T  I N  MILLISECONOS-SINCE-00000482 

C * T H E  T I M E  D A T A  - S E E  A P P E N D I X  c) FOR D A T A  T A P E  FORMAT 00000484 
-0-YtAR U N T T S  - ARRAY I I M t L  HOLDS TAE 9 H t X  DIGITS UI- O O O o ( 1 4 8 1  

C u o u o u 4 ~ s  
0001 S U B ? O U T I  NE A T S G R T (  IWD I I U D 2  e 1YR.TM) 00000486 
0002 D O U B L E  P R E C I S I O N  TM O O O ~ B f  
0003 D I M E N S I O N  I T  M E L (  9 ) 00000488 
0004 I O F F S T = O  00000489 
0005 00 1 I=1.8 00000490 
0006 C A L L  P I C K  ( I T M E L (  I $1 WDI 0 e 10kk ST 9 4) 00000491 
0007 1 I O F F S T = I O F F S T  + 4 0 00 0 0492 
O O F 8  C A L L  P I C K ( I T M t  L( 9 1 I IY02.O S O  1 4  J m v  
0009 I D Y =  I T M E L ( 1 ) * 1 0 0  + ITMEL(21*IO + I T M E L ( 3 )  00000494 
0010 IHR= l T M t L I 4 ) * l O  + I T M t L C S J  
0011 MN = I T M E L ( 6 ) * I O  + I T M E L ( 7 )  00000496 
0012 I S t C =  I T M t L ( 8 ) * 1 G  + I l M t L 1 9 )  O O C 0 0 4 9 f  

C 00000498 
C *It** H E ~ U R N  A H t S U L T  O F  LtHO 1t llMc D A I A  I S  I N V A L I D  Y Y  
C 00000500 

0013 TM-0 .DO m s o r  
0014 IF (  I D Y - L T .  l.OR.IDY.GT.366.DR.I M7.GT.24.OR.MN.GT.60.OW .ISEC.GT.60) 00000502 

- 
00000503 

0015 C A L L  MSZRDP(IYR.IDY.IHR.MN~ISEC~TM) 00000504 
0016 2 R t T U R N  mV000505 

00000506 0017 END 

1GO T O  2 



C **e+* S U B R O U ~ N m G ~ ~ N E ~ A T t ? S  F R I N f - b U T  ON T H P  5 YSTEM OUTPUT OOOOC511 
C * U N l T  O F  THE D A T A  P R E S E N T L Y  STORED 1 N  T H E  B 4 3 R A Y  h S  A 00000512 
C * F U N C T l O N  OF T I M E  S E E ~ P ~ N m 7 O R - A  S A R P L E  O F  t 4 t S  00000513 
C * 0 0 0 0 0 5 1  4 P R I N T - O U T  
C O O C 0 0 5 1 5  

, 
- - . -- - 

I 

1 0001 S U B R O U T I N E  A T S G P R ( T M B A R Y . R T . R . I D E A R ~ I F L G . l t T )  0003051 6 ' 0002 000 0 05 I 7 
00000518 
O O C 0 0 5 1 9  
00000520 

1 4 H P A S  / . I R L E L / 4 H N O T  . 4 H U S E D * 4 H  . 4 H H  A X e 4 H I S  .4H ,443 AX. 00000521 
2 4 H I S  ,4H . 4 H Z  A X e Q H I S  r 4 H  ~ 4 H P R O T . 4 H O N  E 9 4 H X P  1 4 H O T H E v  00000522 

00000523 3 4 H R  FX.4HP / 
OOC00524 
00000525 

0005 D A T A  L N C T R / O /  

00000526 0007 DO 1 I =  I a I C T  
0008 I F ( L N C T R . N E . 0 )  GO TO 2 . - - 3 P a a C 5 2 T  

00000528 
OOOOC529 

0009 I S B S T A = I D E A F ( l  . I  1 
0010 I S E R =  I D B A R ( P . I ) + l  
OCll Y R I T E ( 6 r 3 )  I S T L B L ~ l ~ I S R S T A ~ ~ I S T L E L ~ 2 ~ I S B S T A ~ . I R L d L ~ l ~ I S ~ R ~ ~  00000530 

l l R L 3 L C Z r  1SaK)r I R L 8 L (  3. I S B R )  . I  R L B n i ;  r-3 ;TRLBL ( 2. 00000531 
Z I R L 3 L ( J v I S R R )  OOC O C 5 3 2  

l A T O R Y  A T  .2A4. 1X. 4 B H M A N I T O E A  M A G N E T I C  F I E L D  YEASUaEWENTS O O C 0 0 5 3 4  
2 R r .  3 A 4 / / - 1 n C ) S H D A T - €  -DAY-OF - ' I 1 M t  3 h X l S  D A X I S  00000535 
3 Z A X I S  T O T A L  F I E L O  FG M I N U S  R / B X .  YdHYR #ON DAY 00000536 
4 Y E A P  HR M h  ' - S E i l - - T C 7 b W A $ 3  - - G A M M A S )  (GAYBAST ( SAWMAS) O O C 0 0 5 3 7  
5 PROTON v 3 A 4 / /  1 00000538 

0 0 0 0 0 5 4 0  C 
C ***e* SET + I €  L D  M A G N I T U D t  TD-99; TFXFW OF T H E  3 CUDWPgNENTS 0 0 C 0 0 5 4 1  
C * ARE 1NCORRtCT. l .E.  GREATER T H A N  1950. GAMMAS OOCOC542 

0 0 0 0 0 5 4 3  C 
0 0 1 4  2 !3=9999. O O C  O C 5 4 4  
0015 I F ( 3 T t l  1 ) .LT. 1950 . . A N D . a T ( 2 . I I . L T . 1 9 S O . . P N D . U T ~ j , I ) . L ~ . I 9 5 G  .)3- 0 

l S G ! R T ( B T ( l . I ) * * 2  + B T [ Z . I ) * * r ?  + B T ( 3 . 1 ) * * 2 )  000 00546 
0016 C A L L  MSCLGPTTWBBARVTTITIYR . T n . T H R ; A N .  SECT OOOOC547 

l l R I T E ( 6 . 4 )  I Y Q ~ M N T H ~ I D Y M T H ~ I D Y ~ I H R ~ ~ N ~ S t C ~ ~ T ~ l ~ I ~ ~ B T ~ 2 ~ I ~ ~ ~ T ~ 3 ~ ~ ~ ~ O O O O C S 4 8  
GITT,TTFn;(T) _ _  .-- __ OOOOC549 

0017 
l B . R ( I ) * I P L  

3018 * O P * A T ( 8 X  .12.1 X s A 3 . 1 X  I 2 . 3 X .  I 3 r 4 X .  I 2 . 2 X 1 1 2 r 2 X 1 F 4 . 1 . 3 X  .F7.1 r 3 X . F 7 . 1 0 0 0 0 0 5 5 0  
1 r 3 X . k  I . 1  v 4 X . F b  . I  .22X v +  /. 1 9 1 X . A I .  1 X . A I )  m 5 5 T - - -  

00000552 
0020 1 I F K F C T R  OOOOC553 U ~ T R ~ ~ -  __ - 
0019 L N C T R Z  L N C T R + l  

GE. bFJL 
R C T U R N  OOCOC554 

0 0 0 0 0 5 5 5  
0021 

D I MI N S  I ON B T  ( 3 9 730 

0003 DOUBLE: P R E C I S I O N  T M B A R Y ( 7 3 0 )  
0004 

e R T = O ) . I D B m ( 3  s T 3 0  )> TFC G ( 730 > s i  Sr LdL ( 2 * 1 ) 
1 I R L B L  ( 3.6 ) t I T F L G  ( 730 1 _ _ _ _ _ ~ -  - .- 

D A T A  ISTLBL/4HLYNN.4HLAKE.QHTHOM14HPSUN.4HPSUN~4h~INN~4HIP~~*4HTl~ -__ 

__ __ __ _ - - 

- __ - _ _  - __ - - 
0006 COMMON/DPTE/MNTH,IDYMTH 

___. ___ - - 

) . 
0012 3 F O R M A T ( l H I / / /  9X. 5 4 H A T S - E  MFM C A N A D I  A N  OU MI N I JN 0 8 E k V a b O  30533 --  

0013 LNCTR= L N C T R  +8 --uc5dL533--- 

~ ____ - - - - 

- 

. _ 
4 

- - - _-  -. - -. - 

~- --- - ___ ____ - 

_ _ _ -  
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?PLOT Ob H rD .2  (5CmSUVENT VAL- 
C 4: ( I N D I V I D U A L L Y )  OVER T H E  C H R O N O L O G I C A L L Y  N E X T  DATA T I M E  00000561 
C * TS O k  PR S c N T  8 ARRAY - I H t  V t M l L C A b  LLALt- 
C * O F  T H E  P L O T  F O R  A COMPONENT IS S E L E C T E D  F R D Y  SEVERAL 00000563 
C * P O S S I B L E  S C A L E S  FOR T H E  B t S T  D A T A  D I S P L A Y  R c S D L U T I O N  I N  0 0 0 0 O b 6 4  
C * ACCORDANCE W I T H  THE RANGE O F  D A T A  D I S P L A Y E D  I N  T H E  P L O T  - 00000565 
C * T H E  H D R I Z D N T A L  ( T I M E )  S C A L E  IS ,;vtRn- --- -U)UOU0566 
C * P O S S I B L E  S C A L E S  F O R  T H E  B E S T  D A T A  D I S P L A Y  R E S O L U T I O N  I N  00000567 
C * ACCORDPNCE Y I f H T T T H C  D A T A  S A U P  L I N G  TTME I N T E R V K L - T J R - T H E  UOUUU56E 
C * F I R S T  D A T A  V A L U E  STORED I N  T H E  P R E S E N T  R A R R A Y  - T H E  00000569 
C * C H O I C E  O F  T H E  V E R T I C A L  S C A L E  FOR E A C H  COMPO N L N T  AND T H t  O O O m 5 7 0  
C * H O R I Z O N T A L  ( T I M E )  S C A L E  I S  DONE I N  T H E  M A I N  ?ROGRPM - SEE 00000571 
C* m T X  F F-APIIE-P[lUTB-- OUOOU572 

C 08000573 

l T F R L T H . I F L G . I T F L G )  00000575 

l S C L M 2 ( 6 ) . I S T L B L ( 2 . 4 ) . H 8 0 . M T ( 3 ) . I T F L G ( 7 3 0 )  00000577 
0003 D O U S F P m 7 3 N  T M E K X Y 7  75-6 I ;T TP B v T S C L  

DATP I S T L R L / 4 ~ L Y N N . 4 H L A K E ~ 4 H l H D M ~ 4 H P S O N ~ 4 H ~ I N N ~ 4 ~ I P E ~ * 4 H T ~ E  I 00000579 0004 

0005 D A T k  N S T A R T / C / . M B / 6 7 2 . 3 5 5 . 3 8 / . M T / 3 8 . 3 5 5 . 6 7 2 / .  I B L N K I l H  / 00000581 
0006 C O M H D N / 3 A l t / M N T H I I D Y M T H  W O G ( 1 0 b 8 2  
0 0 0 7  I F ( N S T A R T . E Q . 1 )  GO T O  190 00000583 - CALL IV I .R?XVPFT ;JiCKLIST 9 r645r ,  ‘217 ,72273’7- U m m U 5 8 4  

00000585 
o O u 7 J 7 r 5 B 6 -  

OCC9 
0010 
0011 1 0 0  C A L L  FRAMEV 00000587 

- ~ _ _  

0001 S U 8 9 0 U R W E  ATSG- YY.BTI l D B A R  9 I C T .  i V S C * S ~ ; S C C P l 7 ~ T I W ~ -  w u m - -  

0002 D I M E N S I O N  B T ( 3  . 7 3 0 ) . I D B A R ( 3  ,730) . I P L G ( 7 3 0 J . I V S C I 3 )  * S C L M l ( b ) r  o o o o ~ m  

-00000578- 

14-5 I a m 5 m  -- 

~- 

~ ____ .___ 

N S T A R T  
C A L L  C A M R A V ( 3 5 )  

= I  
- _ _  -- - 

c uuLuuJ00 
C * *e* *  CHECK FOR I L L E G A L  S T A T I O N  CCDE BE=OHE P R I N T I N S  S T A T I O N  00000589 

m o s m r  - 
C O O C 0 0 5 9 1  

- O C l z I F ( I D s n . 4 7  GO T O  105 -ammmr - 
0‘213 I S S S T A  = I D 8 A R ( l ~ l )  O O C 0 0 5 9 3  
0014 IJUVOTbY4 

C 00000595 
00006396 

C 00000597 
P T C A l X  PRTNNt8 B H A A N I T U 6 6  9 470 1 D T O J  oooobs98 

00000599 0016 C A L L  PR I N T V (  6.6HPLOT 8.830 101 0 t 
t r  

00123 C A L L  P F I N T V C  6.6HDAY = , 7 9 2 , 9 9 3 )  00000601 
D O l Y  - - Z ’ A E ~ B L - V ( F L D S T t  TOY 1.840.993.3.1 3 1 00000602 

0020 C A L L  P & I N T V (  l C 1 l O H  D P T F  = ,864,993) O O C 0 0 6 0 3  
0021 90000604 

0022 C A L L  P P I  N T V (  3 t M N T H . 9 6 0 . 9 9 3 )  00000605 

0024 C A L L  P R I N T V (  2. 2 H U T  1450113) 0 0 0 0 0 6 0 7  
- o z > - - C K I S  PRTNTVI 5.5HATS-E,  3 ’IF 1 3 3  00000608 

3 C 2 6  C A L L  P R I  h T V (  1.3, I 3HDOM I N  I ON OBSY e 850 9 1 3 1 00000609 
-CALL m T N T V t 1  .IHH.27.788) 0 0 0 0 0 6 I O  

0028 C A L L  P R I N T V I I .  l H D . 2 7 . 4 7 2 )  OOCOO611 
0029 C A L L  P P I N T V t  1 I H Z  27.156 1 00 0 006 1 2 

O O C 0 0 6 1 3  0030 C A L L  APRNTV(C.-I2.6r6HGAMMAS~I2~442) 
C 00000614 
C ***** GENERATE G R I D  A N 3  P L O T  FOR THE H DbTA.THEN 35 THE SAME F D R 0 0 0 0 0 6 1 5  
C * T H t  D AND Z COMPONENT ON T H E  SAME M I C R O F I L M  =RAME - T H E  60000616 
C i CDMPGhENT P L O T T E C  IS S E L E C T E D  BY LD I N D E X  J 00000617 
C OOOOC618 

O O C 0 0 6 1 9  0 0 3 1  DO 5 J = 1.3 
0032 ISUB=I V S C (  J )  00000620 

C A L L  S C T M I V ( 4 2 . a . M B ( J ) . M T ( J ) )  0 0 C O C 6 2 1  0033 
D O 3 4  C A L L  G G I D l V ( 2  s 0. TF-RLTH. S C L M l  ( I S U S )  s S C L H 2 (  I S U B )  s T F R L r  W 6 . 9  00000622 

l ~ S C L M 2 ~ 1 S U 8 ~ - S C L M I ~ I S U B ) ) / 6 . . 0 . 0 1 0 . l r 0 1 4 ~  00000623 
C 00000624 
C e*+** DRAW T I C  MARKS F’3R H O R I Z D N T A L  ( T I M E )  A X I S  FOd T H I S  (.RID O O C 0 0 6 2 5  
C 

00 35  DO 1 I =  1.59 OOOOC627 
0036 I F ( M D D ( I I I O ) . E Q . C )  GO T O  1 0 0 0 0 0 6 2 8  
0037 X I =  F L O A T ( I ) * T F H L T H / 6 O .  O C C 0 0 6 2 9  
0038 I~(MOO~i;S).E0.63 GO T O  2 00000630 

C A L L  L I N F V C  N X V ~ X I ~ r N Y V ~ S C L M I ~ I S J B ) ) . N X V O . N Y V ~ X T ~ ~ N Y V ~ S C L ~ I ~ I S U B J ~ + 8 ~  O C C 0 0 6 3 1  
0 0 C D 0 6 3 2  

00 39 
0‘240 GO T O  1 

2 C A L L  L I N S V ~ N X V ~ X I ~ ~ N Y V ~ S C L M I O ) . N X V ( X I ) . N Y V ~ S C L H I ~ I S U B ~ ~ + I 6 ~  00000633 0041 
0042 1 CONTI-NU?- O O C 0 0 6 3 4  

C 00000635 

- . -- - __ 7-3- ----T U N  7riTS T R  A R F  

C A L L  PH I N  I V t U. 12 I L B L t  I * I Zb> I A J r L U O .  10 1U J 

L ~vf i f -  mrm-xrzz 1aBmI:rffi FDR m s - p ~ r  B 

UVUUUOUU ~- 

-=E T3KCvT F E U R T  < I W M T Y  1 t 9 4 4  9 993 t 2r 1 2 1 

C A L L  L A b L V ( r L L 1 P I  ( m J  W C U T 6 0 0  ~- * 1 (I 3 0-9 Y Y  3 * Y 9 1 r-- 

-_ - - ~~ _-__ 
_ _ - ~ -  ___ ._ 

_ -  . - 

_- .. - ___ 
-____. - ._ __ -. _ _  

- _ _ ~ _ _ _ _  _ _ _  - . . 

- - _____ ~~ 

000 0 0 626- 

- - ___-- __ 

- 

__ . -. . - . - - - - - 

- _ ~ _ _ _ _ _ _ _  
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C **e** DRAW T I C  MARKS F O R  m C A L  (GAMMA U N I T )  A X 1 5  FOR fFlTS 000 0 0 6 3 b  - 
C * G R I D  00000637 
C 00000638 

0043 DO 3 1z1.59 00000639 
0044 I F ( M O D ( I . l O ) . E O . O )  GO T O  3 000 00640 
0045 X I  = F L O A T ( I ) * ( S C L M 2 ( I S U B ) -  S C L M l ( I S U B ) ) / 6 0 .  + S C L M l (  I S L I B )  000 0064 1 
0046 I F ( M O D ( I * S ) . E O . O j  GO T O  4 O L J O m 0 4 2  

00000643 0047 C A L L  L I N E V I N X V I O .  ) . N Y V ( X I )  v N X V ( 0  . ) + B r N Y V I X I ) )  
0048 GO T O  3 V V O U O b 4 4  
0049 4 C A L L  L I N E V ( N X V ( O . ) . N Y V ( X I ) ~ N X V ( O . ) + l 6 ~ N Y V ( X I ) )  00000645 
0050 3 C O N T I N U E  00000646 

00000647 
r 00000648 

005 1 DO 5 1s l r I C T  .. . . . . . . - 
C * e l * *  COMPUTE M O R I Z O N T A L  C O O R D I N A T E  O F  T H I S  D A T A  P O I N T  00000649 

C * A P P R O P R I A T E  FOR T M I S  D A T A  P O I N T  00000651 
C V U U U U O J L  

0052 T= T M B A R Y ( 1 ) -  T I P 8  00000653 
0053 I F ( J . N  . .Ofi.II-LG I )  . t O . I B L N K )  GO 10 40 O V U O V O S 4  
0054 C A L L  PRINTV(I.IFLG(I)rNXV(T).NYV(SCLMl(ISUB))-20) 00 0 00 655 
0055 40 1, ( J  N E  3 .OR. 1 7 P L G I  11 . t Q . I B L N K l  GO TO 401 000000LJ0 

00000657 0056 C A L L  P R I N T V (  1. I T F L G (  I).NX~(TJ.NYV(SCLMlIISU8))-29) 
o(157 401 I X = N X V I  I I U C U W B J U  

O E 5 8  A R G 2 = B T (  J.1) 00000659 
o m 9  I Y = N V V T a P G Z l  - 

C 00000661 
C **++* P L O T  V A L U t  UP SELF- t - I k L U  C-7 U N  1 1 5  U K I U  0 - 7  
C 00000663 

C 00000665 
OObO 3 L A L L  PLUIVlIX.lT.42) 

C St+** pKIA-( T W E  I l M k  (IiD-NItJ 3 V  GAL-00 

C * V E R T I C P L  G R I D  L I N E  ON T H E  P L O T  A T  B O T T D Y  O F  P L O T  B E N E A T M  00000667 
C * T H E  L I N E  00000668 
C 00000669 

0061 A R G = S C L M l ( I S U B )  0 0 0 0 G b 7 0  
0062 I Y B = N Y V ( A P G )  00000671 

T Y -  T S C L =  T I P K - - -  0 m 6 i 7 -  
O E 6 4  D O  6 I =  1.7 00000673 

- 0065 C A L L  M S C L D P ( 1 S C  L . I Y R . I D Y I I H R ~ M ~ ~ S ~ C ~  O O ( 1 0 0 6 7 4  
00000675 

0067 I X X N X V  T 1 00000b7b 
00000677 
O O U ~ ~  - 

0068 
0069 I S E C =  SEC 

00000679 
-m75w- 

0@70 

0072 7 C 4 L L  L A B L V ( F L O P T ( I M R ~ r I X - l 6 ~ I Y ~ 4 ~ 2 + 1 ~ 2 )  00000681 
0073 C A L L  LPBLV(FLOAT(MN)rIX.IY8-4~2~1~2) P 

6 T S C L  = T S C L  + T F R L T M / 6 .  00000683 OC 74 

0076 E N D  00000685 

0066 T= TSCL -  TIP^ 

_- _- IF(I .FO. l .OR.1 .EO.7.OR.TFRLTH.NE.60000.) GO T O  7 

C A L L  LABLV(FLOAT(ISEC)rIX-8~IYB~lZ~2~1~2) 

_ _ ~ -  

- - ~ ~  T T T ~  ______  -m7- 

- UUOO0884  -- .____._ 
~ - - R E T U R N - - -  - 

c-10 



C **e*+ S U B R O U T I N E  ATSGPC------GENERATES A P L O T  O F  T H I R T Y  00000690 * C SECOND AVERAGE H. 01 Z. COMPONENT V A L U E S  00000691 
00006692 C * I I N O I V I D U A L L Y )  OVER T H E  CHRO N O L O G I C A L L Y  hcEKT DATA T I M t  

C * SPANII.E. C O N T E N T S  O F  P R E S E N T  C ARRAY - T H E  V E R T I C A L  S C A L E 0 0 0 0 0 6 9 3  
C * O F  THE P L O T  F O R  A COMPONENT I S  S E L E C T E D  F R O U  S E V E R A L  00000694 
C * P O S S I B L E  S C A L E S  FOR T H E  B E S T  D A T A  D I S P L A Y  R E S O L U T I O N  I N  00000695 
C * ACCORDANCE WITH T H E  RANGE OF D A T A  D I S P L A Y c D  I N  THE P L O T  - 00000696 
C * THE H O R I Z O N T A L  ( T I M E )  S C A L E  IS SET A T  1 HOUR I N  L E N G T H  00000697 
C * AND B E G I N S  A T  T H E  E X A C T  HOUR I M M E D I A T E L Y  P R E C E D I N G  T H E  0 0 0 0 0 6 9 8  
C * T I M E  OF T H E  157 DATA V A L U E  STORED I N  T H E  P R E S E N T  C ARRAY -00000699 
C * C H O I C E  OF T H E  V E R T I C A L  S C A L E  FOR E A C H  COMPDNZNT AND T H E  00000700 
C * H O R I Z O N T A L  ( T I M E )  S C A L E  IS DONE I N  THE M A I N  PROGRAM - S E E  00000701 
C * A P P t N D I X  G F O R  A S A N P L t  PLOT C o o o m 0 2  
C 00000703 

0001 S U B R O U T I N E  A T S G P C I T  MCARY . E T . I S E S T A  r m . 5 C L M I  * R L ~ O O O O O f O 4  
0002 01 M E N S I O N  B T  ( 3  130) I V S C (  3) mSCLMl(6). 00000705 

l S C L M 2 ( 6 ) . 1 S T L E L ( 2 . 4 ) r n B ( 3 ) r Y T ( 3 )  00000706 
0003 D O U B L E  P R E C I S I O N  T M C A R Y ( 1 3 0 ) . T I P C . T S C L  00000707 
0004 DATA ISTLEL/4HLYNN.4HLAKE.QHTnOW.4HPSON.4HPSON~4HW~NN 94HI l ' :~  . 4HTi t  9 00000708 

1 4 H P A S  / 00000709 
0005 DATA M e / 6 7 2  .355*38/* M T / 3 B  .355.672/* lI-YLm/361R)000 ./ O U O 0 0 7 L  B 
0006 COMMON/OATE/MNTH. I D Y M T H  0000071 I 
0007 C A L L  FRAMEV 00000712 

C 00000713 
C *t E t r U N c  PR- 00000714 
C * L A B E L  ON T H I S  F R A M E  00000715 
C 00000716 

0008 I F ( I S E S T A . G T . 4 )  GO T O  105 00000717 
0009 C A L L  PRINTV(B.ISTLBL(I.ISESTA) .ZOO* 10101 000007 1 B 

C 
C It**** P R I  0- 

000 0 0 7 1 9 
N T  A L L  L A B t L L I N G  k O R  T F n S  P L O T  B 

C 00000721 
0010 105 C 9 L L  P R I N T V C B s 8 H M A N I T O B A  .470.1010 1 o o a u r  
0011 C 4 L L  P R I N T V (  6.6HPLOT C . 8 3 0  v 101 0 )  00000723 
0012 C A L L  P R  l M 2 0  .20H130 A V t U A b C b  J e Z f o e  Y Y J  8 00m<4 
0013 C A L L  M S C L D P ( T I P C , I Y R . I D Y . I H R ~ ~ N ~ S E C )  00000725 
0014 C A L L  P R I N T V (  6.bHDAY = t 7 92.993 J 0000(rr2CI 
00 15 C A L L  L A B L V ( F L O A T (  I D Y )  .840r993.3.1 n3) 00000727 
0016 C A L L  P R T N N C  I O a l O H  U K l T  i: ,864n-93) m r < a  

00000729 0017 C A L L  L A S L V ( F L O A T (  I D Y M T H )  ~944.993.2. I .2) 
O C l B  C A L L  P R I N T V (  3 9  MNTH ,960,993) 0 0 0 0 0 7 S O  

002') C A L L  P H I N T V G T Z H V T  
C A L L  L A B L V ~ F L 0 A T I I Y R ) r 1 0 0 0 ~ 9 9 3 ~ 2 ~ 1 ~ 2 )  00000731 0019 

00000733 
0022 C A L L  P R I N T  (mo(Jm9 
0021 C A L L  P R I N T V (  5.5HATS-E. 300.13) . 

V( 1 3 . 1 3 H D O F I I N I O N  OBSY ,850 1 JI 
0023 C A L L  P R I N T V I l . l H H . 2 7 r 7 8 8 )  00000735 
0024 C A L L  PriT13TV( 1 .inu.z1.47<i (nTmm756- 

0025 C A L L  P R l N T V ( l . l H Z . 2 7 . 1 5 6 1  00000737 
1 - I  z e o v  o t i G E U M ? i S X Z V O T t - - -  -- P 

C 00000739 
C It.** b t N t W A l t  G R I D  AND mm rn nit n rn I H k N 3 5 7 H E  5 1 x c = m m u u ~ 7  
C * T H E  C AND Z COMPONENT ON T H E  SAME M I C R O F I L M  =RAME - T H E  00000741 
C * COMPONENT P L O T T t D  IS S E L E C T t D  B Y  00 I N D t X  J 00000742 
C 00000743 

0027 DO 5 J =z 1.3 00000744 
0 0 2 8  I S U B = I V S C ( J I  00000745 

C d l . 3 L ~ m G 8 ; m . n . m T T J n -  - -- O U U U V I V 6 - -  -75029 
C A L L  G R I C l V ~ 2 ~ 0 ~ ~ T F R L T H ~ S C L M I o r S C L M 2 ( 1 S V E ~ ~ T F R L T H / 6 ~ ~  00000747 1030 

C 00000749 
C ***** DRAW T I C  MARKS F O R  H O R I Z O N T A L  ( T I M E )  A X I S  FOR T H I S  G R I D  00000750 

00000751 
000 0 07-52 

C 
0 0 3 1  

00000753 
- -  muu0750 - 

0032 I F ( M O D ( I I I O I . E Q . C )  GO TO 1 
Oq33---- ~ ~ F ~ O ~ ; f l I T * ~ F R L T H / 6 0 .  
O C 3 4  I F ( M O D ( I r 5 ) e F Q . O )  GO TO 2 00000755 
0035 C & L L  L X N F V C  N X V I  X f  1 r N Y V (  S C L M 1 1  I S U B I )  .NXV( X I )  .NYV(SCLW 1( I S J B )  1+8)  00000756 
0036 GO T O  1 00000757 
6057.- - 000 0 0758- 

00000759 
C 0 0 0 0 C 7 6 0  

0038 

C * *C* *  DRAW T I C  MARKS FOR V E R T I C A L  (GAMMA U N I T )  A X I S  FOR T H I S  00000761 
C * G R I D  -7RmmTTm- 

- 

- 
,450.1 3 1 

- 

- 

T t m u u T v 8 -  _.-__ 
1 ( sc L ~2-CEXl53 s5 CLi4 I 11 Sirs 1-1 /b. . u , l T & T  

DO 1 = - 1 ~ ~ ~  
_._. . - ~ 

- - . - - - - - - . 

--- - -  
-Z-€ACL- L I N€V f N XV I X r 1 1 k Y  V ( SC L M  I TTSU E 1 1 9 NXV( XTT * N Y V l  SCLWI TI SUB I 1 +16 3 

- - - -_ _ _ _  I C C N T I N U F  -_ - - -- 

- -aim--- 
0040 

00000763 
C O O 0 0 7 6 4  
OOOOC765 

e-11 



004 I X I  = F L O A l ( I I . * ( S C L ~ -  S C L M T l T S U B J J / b O .  + b C L M l (  IBULI) ooovo I DO 
0042 IF(YOD(IrSleEO~0) GO TO 4 00000767 
0043 C A L L  LINC-CO J t N Y m  J * N X V I O  . ) + 8 . N  J I  - 
0044 GO TO 3 00000769 
0045 4 C A L L  L I N t m V ( 0  e J * N W ( X I ) e N X W ( O  e J + 1 6 9 N Y m  J J u m r  I U  

00000771 0046 3 C O N T I N U E  
0047 00 5 I =  I r l C T C  m r  t L  

C 00000773 
C **e** CLl>lNl o m r r *  
C * ( S E L E C T E D  B Y  DO I N D E X  I )  00000775 
C U U U U U ~  I O  

0048 T = T M C A R Y ( X ) - T I P C  00000777 
0049 I X = N m  J o m r  I O  
0050 ARG2=BT( J. I 00000779 
0051 I Y = N m  u m r a o  

C 00000781 

C 00000783 

00000785 C 
C *I*** P m  IHt I l M C  1- ANV P n N U l t J  
C * V E R T I C A L  G R I D  L I N E  O N  T H E  P L O T  A T  BOTTOM O F  ? L O T  B E N E A T H  00000787 
c * I H t  L l N C  

00000789 C 
UUSJ A H b = S L L R I  C 1>UU J - 
0054 I YB=NY W < ARG 1 00000791 
O O b S  l>CL= I I P L  W W I Y L  
0056 DO 6 I= 1.7 00000793 
v u 5 1  cnLL n > C L D P i  I ~ C L  , P c c 0  P 
0058 T= T S C L  - T I P C  00000795 
O U S Y  I A - m  I I 
0060 C A L L  L A 8 L V ~ F L O A T ( I H R ) ~ I X - 1 6 ~ 1 Y S - 4 . 2 r 1 . 2 J  00000797 

C -I* P L O T  V A L U t  UP > t L t L l e U  PltLU p- 

U U 3 2  S L A L L  I'L m- 
U C F l i C S C N I t J  O T  = A b n b W m , t a O  

R A N  I W  G L t V t L  ItJ A-l-SGl-L uni t = rntf---- - t P t 2 O P t r  

_____._ _-__ 
0061 C A L L  L A B L V ( F L D A T ( M N 1  r I X . I Y B - 4 9  2.192) 00000798 
0062 6 T S C L  = T S C L  + T F R L T H / B .  00000799 
00 63 R E T U R N  P 
0064 END 0000080l 
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C ***e* S U B R O U T I N E  MSZRDP-CONVERTS A DATA T I M E  G I V E N  B Y  Y E A m K F m o 8 o 6  
C * HOUR.MINUTE.AND SECOND T O  I T S  E O U I V A L E N T  I N  A S I N G L E  T I M E  00000807 
C * UN1T.I.E. M I L L I S E C O N D S  S I N C E  ZERO Y t A R  ( S t t  t X P L A r n I O N - -  
C * I N  DOCUMENTAT I O N  T E X T 1  00000809 
C 00000810 

0000081 1 0001 S U B R O U T I N E  MSZRDP(YR.OAY.IHR.MNI ISEC,TMSZYR)  
0002 DOUBLE P R E C I S I O N  TMSZYR.YMSIYINC.DAYMS.MSDY 

00000813 0003 I N T E G C R  YRgDAY 9 YRSV 
0004 OF66081 4 
0005 DATA YRSV/O/  00000815 

vooouai 2 
___ 
_. - 

COMMON/ Z R OY R/  I ZY R 

C 
C ***** BY-PASS C A L C U L A T I O N  OF M I L L I S E C O N D S  FROM ZERO YEAR 10 Y E A R O O 0 0 0 8 1 7  

* I N  T H E  L A S T  C A L L  T O  T H I S  S U B R O U T I N E  T O  A V O I D  UNNECESSARY 00000819 
C * - 0 W J O O E 2 0  
C 

CDMPUT AT I O N  
C 0000082 I 

0006 IF(YR.EO.YRSV)GO TO 2 00000822 
00000823 

=OD824 -- 
0007 YRSVXYR 
0008 YMS=O.OO 

00000825 0009 I F ( Y R . E O . I Z Y R ) G O  TO 2 
0010 IUL = YR-1  v r -  

C 00000827 
C ***** ADD T H t  M I L L I S C C O N O  E P U I V A L t N T  Ot A YEAR F O R  t A C H  Y t A R  00000t128 
C * T H I S  D A T A  T I M E  EXCEEDS T H E  ZERO YEAR A S  P A R T  OF THE 00000829 
C * C O M P U T A T I O N  O F  T H L  P I N A L  R t a U L T  (TRSZVR) R C I m h O  BY lTKSTUUUUE3u-- 
C * S U B R O U T I N E  - MAKE A P P R O P R I A T E  ADJUSTMENT FOR ANY L E A P  Y E A R 0 0 0 0 0 8 3 1  
C * E N C a - -  
C 00000833 

0011 DO 1 I = I Z Y R . I U L  oobcToHJ1\ 
0012 Y I N C = 3 1 5 3 6 0 0 0 0 0 0  .DO 00000835 
00 13 O C l l U l S B 3 - - -  

0 00 0 0 837 00 14 1 YMS=YMS+Y I N C  
00 15 2 D A Y M S = ( D F L O A T ( D A Y )  - 1 ~ 0 0 ) * 8 6 4 0 0 0 0 0 ~ D O  O O O r n 8 5 8  

00000839 0016 MSDY =IHR+3600000+MN~6000O+ISEC*l 000 
0017 TMSZYR=YMS+DAY M S + 7 i s 6 y  00000840 
0018 RETURN 00000841 
0019 t N D  - -.o.uumEv- 

C t OF T H I S  DATA T I M E  I F  I T  IS S A M t  A S  YEAR O r  T H E  D A T A  V E  UOOOO818 

___ 

I F (  MOO( I e 4 1  .EO -0 BY I N C = 3 1 6 2 2 4 0 0 0 0 0  -06 
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C * *e * *  S U B R O U T I N E  MSCLDP -CONVERTS A D- M S  S l N L t  &=KO U o l J u U E r  
C * YEAR ( S E E  E X P L A N A T I O N  I N  D O C U M E N T A T I O N  T E X T )  TO ITS 00000848 
C I E Q U I V A L E N T  I N  Y t A R v D A Y  Db Y E A R ~ H O U R ~ P f  
C * MONTHIANO DAY OF M D N T H ( T H E  L A T T E R  TWO O U T P U T S  ARE I N  THE 00000850 
C * COMMON S E C T 1  ON N A M t D  D A T E )  000008D1 
C 00000852 

0001 S U B 3 D U T I N E  M S C L O P ( T M . Y R . D A Y . ~ R . M I N I S E C )  000000b.3 
0002 D I M E N S I O N  MNTHLM( 12) rMTHBCO( 12 )  00000854 
0003 O A T 4  M N T H L M / 3 1  .59.90+120.15f . 1 8 1 . 2 1 2 . 2 4 3 . 2 ~ . 3 0 4 . 3 3 4 . ~ 5 /  o o o f f o 8 5 5  
0004 D A i A  MTH6CD/3HJAN.3HFEB.3HMAR s 3 H A P R  . J I i M A Y . J H J U N  .3HJUb . 3 H A U G ~ O 0 0 0 0 8 5 6  

0005 I N T E G E R  YR. YRORG. DAY s DYRM*HR.HRM 00000858 
0006 D O U B L t  P R t C I S I D N  TM.TMWRK*YRMS om- 
0007 COMMON/ZROYR/Y RORG 00000860 
0008 COMMON/DATE/M NTH. I D Y M T H  0- 
0009 TMWRKXTM 00000862 
0010 YR=YRDRG 00000863 

C 00000864 
C *I*** F I N D  Y t A R  D A T A  B Y  A m I N G  I T O  ZtHO f k A R  F J R  t k t H Y  
C * M I L L I S E C O N D  E Q U I V A L E N T  OF A YEAR C O N T A I N E D  I N  T H E  I N P U T  00000866 
C a D A T A  = ( I N  M:, SINC: L t K U  V t A R )  - M A n t m z R  AUJ-UUOr 
C * FOR L € A P  YEAR 00000868 
C 00000869 

00000870 0011 DO I 1=1.5 
0012 YRMS= 3 1 5 3 6 0 0 0 0 0 0 . D O  0 0 0 ~ 8 7 1  
00 13 IF(MOD(YR.4).EQ.O) YRMS = 3 1 6 2 2 4 0 0 0 0 0 . D O  00000872 
00 14 IF(TMWRK.LT.YRMS)GD T O  2 oocoouf3 
0015 TMW*K=TMWPK - YRMS 00000874 
0016 1 Y.R=YR+I u ~ u r s  

C 00000876 
C ***** C D M P U l t  C K Y  U F  Y E * R  I-KUM mtli UI- M b  1 Y  INWCII DUUUlJUfr 
C * TIME WHEN A L L  E X A C T  YEAR E Q U I V A L E N T S  I N  MS H 4 V E  B E E N  00000878 

* R t R  - 
00000880 

0 0 1  2 DAY = I M W ~ O . U O + l .  U o o [ m g l  

00 18 D Y R M ~ D M O D ~ T M w R K ~ 8 5 4 0 O O O O ~ D O ~  00000882 
C U O D O o B 8 3 -  
C ***** COMPUTE HOUR OF D A Y  F R O M  NUMBER O F  MS R E M A I N I N G  I N  I N P U T  00000884 
L s -TTKE-WHE?TALL t . T T l 3 3 W T K L k r u t : ,  IN m:, nnvc v - E s - -  
C * REMOVED - S I M I L A R L Y  G E T  M I N U T E  AND SECOND 00000886 

- : 

c u v u u Y 0 0 ~  

o o c o o 8 8 8  
m4- MUUI- - 0019 HR = D Y R M / 3 6 0 0 0 0 0  

(1oi(o UI -- 
0021 WIN= H R M / 6 0 0 0 0  OCOOO890 
0022 WI N P  .01)) --owoo89t- 

00000892 0023 SEC= F L O A T ( M I N R M ) / l O O O .  

- __ 

c UUUUUOYJ 

C S t * * *  F I N D  M D N T H  O F  I N P U T  D A T A  T I M E  - TO DO THIS  F I N D  THE MONTH 00000894 
C I M A V l N U  A O t b T  *-- kccEF--- 
C * 00000896 

- 
DAY OF T H E  YEAR OF T H E  I N P U T  T I M E  A 5  FOUND A d O V E  

L. " " " " " Y l l  

00000898 0024 I F ( D A Y e G T . M N T H L M (  1 ) )  GO T O  3 
00000899 0025 I D Y M T H = D A Y  

00 26 UNTH=MTHBCD( 1) 00000900 
0027 RETURN 00000901 

C 00000902 
C ***** ADD 1 T O  END DAY O f  YEAR OF ALL-MONTHS Ok Th= Y E A 3  TFTER-7iumUTuJ - 
C * J A N U A R Y  I F  T H E  Y E A R  O F  THE I N P U T  D A T A  T I M E  IS A L E A ?  YEAR 00000904 
c 00000905 

~ _ _ _ _ _ _  

0028 3 I N C = O  00000906 
00000907 0029 I'(YRMS.EQ.316224000OO.DO J I N C = I  
00000908 

000 0091 0 
0 0 0 F W T  -___-- 0 0 3 0  30 4 1=2.12 

0031 I F  ( D P Y  .LE ( M N T H L M (  I ) m C T - G O  TO 5 
O C 3 2  4 C O N T I N U E  

C U U U U U Y l l  

C * *e * *  ERROR RETURN 00000912 
C 0 0 0 0 0 9 1 3  

00000914 
OD0 OOVr5-- 
000009 16 

- -- - - __ __ _ - _ _  0033 I D Y I ( T H = 5 0  
0034 M N T H i M T H F R R  
0035 Q E T U R N  

C 0 0 0 0 0 Y 1  f 

C **e** C A L C U L A T E  DAY OF MONTH B Y  S U B T R A C T I N G  T H E  B E G I N  5 A Y  OF T H E 0 0 0 0 0 9 1 8  
C * YEAR OF T H E  MONTH CO N T A I N I N G  T H t  XNPUT D A T A  T I M k  kKOM T H E  00000919 
C * D A Y  OF T H E  Y E A R  O F  T H E  I N P U T  D A T A  T I M E  - IF T H E  MONTH OF 00000920 
C * THE L A T A  TIME ISTSRUARY I T S ~ E G I N  DFX-W-TIFYFKR TS ---voom%r-- 
C * 00000922 
C * L E 4 P  Y E A R  OR N T -  u u m 3 -  
C 00000924 

0036 - 5 I F ( I o E Q e 2 ) I N C = C  o o c o o Y 2 ~  
00000926 

a u u u u ~ z 7  - 
0037 I O Y M T H = D A Y - M N T H L M ( I - I ) - I N C  
00 38 M N T H = M T H f i C O ( I )  

00000928 
uummvzv - 

0039 R E T U R N  

THE SAME WHETHER T H E  YEAR O F  T H E  I N P U T  D 4 T A  T I M E  IS A __ _______ 

~ _ _ ~ _ _ _ _ _ _ .  

- _ _  _-- r 
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APPENDIX D 

"AUTO-FLOW" PROGRAM FLOW CHART 

NOTE: THE AUTOFLOW INSTRUCTION BOOKLET OBTAINABLE 
FROM THE APPLIED DATA RESEARCH CORP. OFFICE 
A T  GSFC CONTAINS AN EXPUNATION O F  THE l'4WM- 
BERS WRITTEN ADJACENT TO THE AUTOFLOW CHART 
BOXES. THESE NUMBERS ARE GENERALLY AUTOFLOW 
PAGE, BOX, OR FORTRAN STATEMENT NUMBERS. 



I 03 

I '** = 69 1 12"" = b? 

I ............. *err  . , .re  YR x i  IF 
w LG*E , 

I )UT< oe ........... . L L S T  i 5"". ,*ill. . . LDIL. I"",.  "N'. * . LbcCl. , " IF ,  f * I E * F .  I""F. It*. * . ISLCF.  PUTSEL * ........... 
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... . .  . ..*.. . .  ... .5 
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1 NYTE Do ........... * LIS, i , , e , .  * * ,011 .  '""1. "M'. 1 . >.c1. LlSf. l I I *b .  . 
I**f. "hF. E i C f  ........... 

I 

..". I ((0° 

c3.,e.-->1 
PO' NGTk " 8  . * * . . * * * . . *  . eE61h 0" LYUP f . L 1 = 2 .  101 I ........... 

........... 
I E h C l h  DO LYllP * . ,.I=,. 18 ........... 

1 
I I ,  

* I  +---. ell" CF "C . 
LOOP? * 
* *  

i"i 

I ____. 

I NOTE I .  ........... . LL5, = * 
/I 1t'C.rlJ.tB.J = . * 1 . l d l . I  = 2,1011 . ........... 

I . 15 
* I  * .  . "15 

I ElHLlHI .----. . .  * .  

* Its 

* *  . *  . e-0 (IF D A T A ?  

* *  .... ..... 
hDTL 1 7  ........... . IO*,'L.ll .EO. . 

I 155 ..I*. . 
1 1E.,lZ.,I .E". . 

19$ ........... 
I 

.--03.>s.--, 
&I I NYIE 21 ........... 

'DLTlL.3~ .NE. 
I 195 .A*0. . 10A112.31 .NE. 

195 ........... 
I . 22 . .  

e .  * , W E  
5EE "0.E .-----• * A S W E  
* I  

I NOTE 2. 

I 
........... . LIS,  i * * ll'DAllJ.ll., 5 * * L.1Bl.l = 2.1011 I ........... 

2s . .  
I t  

It* * .---. E * s J I ) D  * 
. I  * *  

* .  i N:6 

> 
eo. I NOTE 2s 

I 

........... * 1DIl(l.11 .Y. . . I P 5  .AND. * I D I \ T ( Z . I )  .LE. I 
135 ........... 

I + ... . .  . 3.27. . .  ... IO. 
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. 1 ."".': .": 
6.16, = 1 1 R 1 .  '0" .  . 

I*I. "L. IEC * ........... 
.5 * 0. 

TRUE 

* *  

O b  
1 S T l l t )  .EO. 0 C--------O..O..--U 

1252 I 

/ b /  

----- 
/ WRITE TO om / 

I .  . .  
I s u ~ m a ~ u  * , 12,s , tu= 
, FROM rly  Lxsr I 

1 W l E  01 .......... 
LU5, I I.I1C, ........... 

I 

OLL E X I T  
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l O I 0  I a70 

CHART TlTLE - "AI" PIIOGRAH 

+--_. 
I 

* *  

IF- 
I 

3 1  . .  
I .  I TRUE. * 

I-----. TlrlE: .EO. * * C.0"  . * .  
I .  

' L i . 5  I 

* TRUE 

I I ,  * .  
* I  . IFREC A T ;  * .-i 
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* T l l l E C  . .  .... 
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I ... . .  . 3 . - e .  . .  ... 9*1 
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I _ _ _ _ _ _ _ _ _ _ _ >  

. .  
. s i  

... i , .  . -.-3. . .  ... ? - ?  
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Pl, I " 5  

I 1SB I 158 + t I 
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* P 7  . *  
TRUE I 

T I 1  .EO. 0.03 f 

* I  * .  
FALSE 

... i . .  . .  . 5.2% ... IO 
I "0 ,s  12 

.t . . I . . .  ... . BEGI*  on L > I =  . . 9-95 1 - 1. 5 I 

I ... . .  . 7.02. - ... ;.a97 
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,",",,," 
CHART TlTLE - MAIN PROGRAM 

I M I E  0 3  ........... 
I BEGIN=OO LOOP 

16 I 2. LO ........... 

: os * .  I "0 . *  * .  
+----. ENNO a 00 * * LOOP, I 

I .  

I 

I)-6 



*II.t.--->. 
I NOTE 0 1  ........... 

8ECIN DO LOOP * 
I ,ole I i I .  3 . ........... 

* N O  I * I  

* w o  OF DO t-----+ * LOOP, . * *  
* I  

......... ! ..... 
.FIR&* E*D TI*i 
EXCEEOEO - CO"P"IE 37 

....,-->1 ..... 
."*9 .IO,E 07 ..... * BEGIH 03 L31P * 

70"s K i I .  3 ........... 

* .  
FALSE i 

........... * CPCTiII .Lr. t 
CPCTI<  .AHa. 
C'CTIII .LT. . 
C'CI"" . I * D .  . 
C'CTIII co:,." .LT. s * ........... 

I 
9 ,  

* 3' * .  
'.L*E * ----. 3,.YlK.-l . * .LI. X * I N  * .  

I .  

. .  
I *  

f "3 * E", 0' >: * * LOOP? 

a .  .... 
"15 . I . i 

I * . * * ! *N:T: .3: 

I 
* 3161" DO L30' t * 7-13 L = I . ,  -. ........... 
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0(1.33).-,*<-----. 
I NOTE 01 ........... 

X * I N  .<E. . X * l l  .LE. . . SCL"21LI I ........... scini(Li .AND. I 

I 

*----. SEE ImTE * * M O V E  * 
. *  
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. I  * .  

I * 08 
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. .  
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* . . * *-j * .  .... 
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! 09 
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* I  * .  

I i n  
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* I  
cII..?2----> I 
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* 1 3  
I .  * .  

TRUE I T A " -  - I ---* 15000.l .CE. il * TFPL . * *  
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... . .  . 8.37. . .  ....... 
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3 0 ) - 1 . 3  * .....I..... 

........... 
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I I  I - I ,  I C T  . ........... 
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I UDTE 37 ........... * 3EL. lY  DO L O P  . 1 2 < = 1 . 6  . ........... 
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APPENDIX E 

SAMPLE O F  THE NUMERICAL DATA VALUE 
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APPENDIX F 

SAMPLE OF THE MICROFILM NON-AVERAGED 

DATA DISPLAY OUTPUT (PLOT B) 



1MO)lCION WAN1 l O C A  ?LO1 B 
E A 1  E I 8  E A I C  S 18JAN TO 

80.0 

110. 

il 

AIS-E u1 0oa1*1M QISI 



APPENDIX G 

SAMPLE OF THE MICROFILM AVERAGED 

DATA DISPLAY OUTPUT (PLOT C) 



6-1 



APPENDIX H 

DEFINITION OF THE H, D, Z DATA COORDINATE SYSTEM 



GEOMAGNETIC NORTH POLE 

EA 

\ \  EARTH I 

H,D,Z Coordinates. On any spherical surface concentric with the earm 
the H axis points to the geomagnetic .north, the 0 axis to the geomagnetic 
east, and the Z axis to the center of the earth. 

H-l  



APPENDIX I 

IBM 1800 PROGRAM FOR COPYING 

ATS-5 GROUND STATION TAPES 

Written by Dave Fisher of IBM 

at Goddard Space Flight Center 
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:i:uAVt I - I S H t K  ut- 11-3~1 A T  GUUI_)PRU S P A C E  t L I G H T  CEIUTEK 
4- -I. 
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L U U P  STLJ 
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L U  
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1-4 lJ x 
c kL 1. 

D C  
L D  
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IVI u x 
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PI 0 x 
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L U  

S T U  
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/2Ull 
rY E S 
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/ 2 0 0 0  
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APPENDIX J 

LISTING SHOWING THE IBM 360 JOB CONTROL CARDS 

AND THE TI, TF CARDS FOR RUNNING THE 

ATS-5 GROUND STATION MAGNETOMETER 

DATA PROCESSING PROGRAM 


